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Contrast Between Financial -Statement and 
Discounted-Cash-Flow Methods 
of Comparing Projects 


by JOHN W. COUGHLAN 


sng JUDGE from the great number of articles on return on investment that 

have appeared in recent months, interest is at an all-time high. There are, 
however, two different ways to compute return on investment, and each of these 
has a substantial following. One of these methods is the financial-statement 
method and the other is the discounted-cash-flow method. Division managers 
and plant managers, indeed everyone entrusted with the use of financial resources 
and expected to earn a return on them, will find it worth their time to study the 
nature of both methods; while the discounted-cash-flow method indicates which 
alternatives are best for the company, the financial-statement method is much 
more widely used to appraise performance. 


The Two Methods 


Financial-statement method. This method has also been referred to as the 
accountant’s method and the book-value method. According to this method, the 
rate of return on investment is the ratio of the income of the business as deter- 
mined by the income statement to the investment as shown on the balance sheet. 
Quite naturally, it is the method most popular with accountants, since it is based 
on the financial statements which are a product of the accounting process. A 
simple illustration of this method is presented below: 














Year 1 Year 2 
1. Net income before deducting depreciation $ 576.19  $ 576.19 
2. Depreciation 500.00 500.00 
3. Net income $ 76.19 $ 76.19 
4. Investment 1,000.00 1,000.00 
5. Return on investment (line 3 + line 4) 7.6% 7.6% 


Here it is assumed that a company buys a depreciable asset with a two-year 
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life expectancy and a cost of $1,000. All sales are for cash and all expenses, 
except depreciation, involve an outlay of cash in the same period as the expenses 
afe recognized for accounting purposes. 


Discounted-cash-flow method. According to the discounted-cash-flow method, 
the return on investment is that interest rate which, if used to discount the cash 
inflows back to the date of the initial investment, would equate the sum of these 
discounted cash flows to the cash outflow occurring at the time of the initial 
investment. In other words, it is # in this equation: 

C=R,/(1+/) + R./(1+/)? +R,/(1+/)§ +... R,/(1+2)" 
where C is the original cost of the investment, R, the cash inflow from the 
investment in year 1, R, the cash inflow from the investment in year 2 and 
R,, the cash inflow from the investment in the year n. 

The discounted-cash-flow method may be illustrated by use of the same figures 
as the financial-statement method and it will be found that an interest rate of 
ten percent equates the cash inflows and the cash outflows if they are all dis- 
counted or accumulated by this interest rate to the same reference date. To 
simplify the arithmetic, it has been assumed that the cash inflows all occur at 
the end of the year. (Usually, as in the above definition and equation, the 
reference date is the date of the initial investment as this obviates the necessity 
of discounting or accumulating the initial investment.) Another way of looking 
at the discounted-cash-flow method is that it gives the interest rate which, if 
applied to the investment, will cause the interest plus the initial investment to 
amount to the total cash inflows. In other words, the cash inflows in the pres- 
ent case repay the original investment of $1,000 and yield a return of ten 
percent of the amount of investment not repaid at the beginning of each year, 
as illustrated below: 





Year 1 Year 2 
Investment at beginning of year $1,000.00 $523.81 
Interest earned during year (10%) 100.00 52.38 
Investment and interest $1,100.00 $576.19 
Net cash inflow 576.19 576.19 
Investment at end of year $ 523.81 $ 0 


Both the financial-statement and the discounted-cash-flow methods yield a net 
return of $152.38 over the two years, but they distribute it differently. They 
result in a very different return on investment, with the financial-statement 
method indicating a 7.6 percent return in each year and the discounted-cash-flow 
method indicating a return of 10 percent a year, over the two-year period. 
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Different Context of the Methods 


The financial-statement method has been primarily employed for the appraisal 
of past performance whereas the discounted-cash-flow method has been most 
commonly employed in capital budgeting. It is quite natural that the financial- 
statement method should emphasize the past, since the balance sheet and income 
statement purport to be objective records of past performance. 

In contrast, a recent study of the N.A.A. (N.A.A. Research Report No. 35, 
“Return on Capital as a Guide to Managerial Decisions,” New York, 1959) 
revealed the interesting fact that the discounted-cash-flow method was not nearly 
as widely employed as the frequent discussion in the business journals would sug- 
gest. Nevertheless, where it was employed by the companies surveyed, its use was 
invariably in the field of capital budgeting, that is, deciding whether to purchase 
new machinery, replace old machinery, and so on. From these circumstances, 
it might possibly be inferred that the correct sphere of influence of the financial- 
statement method is the appraisal of past performance, whereas the discounted- 
cash-flow method is primarily useful for planning for the future. However, any 
such attempt to relate one method (the financial-statement method) to the past, 
and the other (the discounted-cash-flow method) to the future is poorly founded. 
Both purport to disclose the effectiveness with which resources are employed; 
whether such employment is in the past or the future makes no difference. 
If one method discloses the most effective use for financial resources in the future, 
when that future comes the same method should be employed to disclose how 
effectively the resources have, in fact, been employed. The folly of using one 
method for the future and another for the past may be illustrated in terms of 
the previous illustration. Had the discounted-cash-flow method been employed 
for capital-budgeting purposes, the company would have anticipated a ten percent 
return on the project. Had it then proceeded with the project and entrusted it 
to a project manager, it would have been very foolish to employ the financial- 
statement method to appraise his performance. If the project manager realized 
exactly the potential of the project as determined in the capital-budgeting study, 
the financial-statement method would have assigned only a 7.6 percent return 
on investment, and his superiors would have had to berate him for not realizing 
the ten percent potential the capital-budgeting study had indicated was possible! 
Whatever method is appropriate for making decisions about the future is also 
suitable for appraising the past. The N.A.A. study indicated considerable aware- 
ness of this consideration. Many companies prevented any inconsistency between 
their methods by using the financial-statement method both for capital budgeting 
and for appraising performance (Jbid., Chapter 10.) 
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The Financial-Statement Method and Accounting Assumptions 


Despite its popularity, it is the financial-statement method that is least useful 
for making decisions about the past and for appraising performance. The defects 
of the financial-statement method arise from certain basic assumptions of con- 


temporary accounting. These are: 


1. The fiscal-periods hypothesis. 
2. The absence of time as an influence on financial statements. 
3. The hidden assumption of accounting that the return, i.e., the net 


income of a particular year, relates to an entirely different invest- 
ment than that used in the financial-statement method. 


Each of these assumptions is discussed below. 


The fiscal-periods hypothesis. The accountant has a difficult problem during 
the lifetime of a project. He does not know what the total income of the project 
will be until the project has come to an end and has been abandoned. In the 
meantime, however, management wants interim soundings. The accountant has 
two basic possibilities before him; he can present periodic reports giving an 
increasingly accurate measurement of the total income from a particular venture 
or he can attempt to determine, as objectively as possible, the amount of income 
that has been earned during a particular year. Contemporary accounting is based 
in the latter attempt. 

The fiscal-periods hypothesis has two unfortunate consequences for the finan- 
cial-statement method. First, the financial-statement method reports as many 
rates of return as there are arbitrary calendar periods (years, quarters, months) 
to which the accountant allocates portions of the over-all income on the project. 
Thus for the project previously discussed, there was only one rate of return, 
ten percent, according to the discounted-cash-flow method, but there were two 
rates of return, both of them 7.6 percent, according to the financial-statement 
method. In our simple example, the rate of return was the same in both years 
for the financial-statement method. In a more complex case, difficulties would 
arise if the rates of return as reported by the financial-statement method were 
not the same in the different periods. Suppose, for example, the board of direc- 
tors says no projects shall be included in the financial budget unless they promise 
a return on investment of more than ten percent. What is management to do 
if a particular project offers a return—as measured by the financial-statement 
method—of thirteen percent in the first six years of its operations and a return 
of six percent in the last four years? Must it be rejected because the rate of 
return falls below the board’s objective of ten percent in the last four years, 
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or should some attempt be made to average the rates of return earned in the vari- 
ous years? No such problem arises in the case of the discounted-cash-flow method 
because only one rate of return on investment is computed and the period under- 
lying this rate of return figure is the same period as that underlying the decision 
on the project, namely, the life of the project. 

Second, due to diversity of accounting methods, the rate of return computed 
on a period basis is completely at the mercy of the accountant. Anyone who 
has struggled with the problems of inventory pricing or of depreciating fixed 
assets knows that rate of return on investment in a particular year depends as 
much on the accounting methods followed as it does on the over-all performance 
of management. In contrast, the discounted-cash-flow method attempts to compute 
income for the over-all life of the project; it bases its computation on the total 
income from the project or on the latest estimate of the total income; it does 
not depend in any way on the allocation of revenue and expense to arbitrary 
calendar periods; it is affected by varying estimates of the amounts of future 
revenues and expenses but not by the differing methods of allocating revenyes 
and expenses that have supposedly been realized or incurred. 


Time and accounting. In modern business, the time for which the money 
will be tied up in a project is of the essence. Curiously enough, accounting 
ignores time. It is true that the accountant dates his balance sheet and specifies 
the period covered by his income statement. But there is no introduction of time 
into modern financial statements in such a way as to inform the reader how 
long money was tied up in a particular investment before income was realized. 
Such an introduction of time might occur in two ways: 


1. Major classifications on the income statement and the balance 
sheet stated by time periods. Thus, on the income statement, in- 
stead of showing the breakdown of expenses into salaries, cost of 
goods sold and depreciation, the breakdown might be by expendi- 
tures incurred in 1959, expenditures incurred in 1958, expenditures 
incurred in 1957 and so on. Such a breakdown would permit the 
reader of financial statements to compute the return earned on the 
over-all investment by relating the period the money was tied up 
in the project to the amount of return eventually realized. Such 
a classification of expenditures and receipts would permit the “‘do-it- 
yourself”’ reader of financial statements to introduce the time factor 
into his computation of return on investment. 

2. By increasing those expenses that had been incurred long in the 
past by the introduction of an implicit interest factor. Imagine a 
project having no expense other than a depreciation charge. The 
depreciation charge might be increased considerably if the purchase 
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of the depreciable asset had occurred many years in the past. This 
use of an implicit interest factor would recognize the {act that the 
return on an investment is less if the money is tied up in the invest- 
ment for a longer period of time. 

Since time is absent from the accounting process, it is also absent from any 
rate of return calculation that relies on financial statements. The investor who 
subscribes to the superiority of today’s dollar over tomorrow's dollar should 
be well aware of this limitation of the financial-statement method. 


Identity of the investment base. A further defect of the financial-statement 
method arises from a basic conflict between it and the financial statements on 
which it is based. This conflict results from the assumptions the accountant 
must make in allocating income to arbitrary periods of time, the fiscal-periods 
hypothesis previously discussed. If so much of the income from a project is to 
be reported in a particular year, then some of the revenues and some of the 
costs also must be assigned to that period. This allocation of cost is particularly 
difficult for inventory, various types of deferred charges, and depreciable assets. 
Let us concentrate here on depreciable assets. The assignment of a portion of 
the cost of a depreciable asset to a particular year is done by means of the depre- 
ciation charge. While depreciation means different things to different people, 
accountants are quite insistent that depreciation is a process of allocation, not of 
valuation. 

The difference between the investor and the accountant is that the investor, 
in making a decision about a proposed project, relates all expected revenues from 
the project to the initial investment, whereas the accountant, in reporting income, 
relates portions of the initial investment to the revenues of the various years. This 
accounting process of allocation considers the depreciation charge as the cost 
of the services of the machine received during the period. The initial investment 
in the machine is considered to be equivalent to the purchase of several years’ 
services of that machine, and the depreciation charge is the allocation to a par- 
ticular year of the cost of the services purchased for the benefit of that year. 

Following this interpretation, the financial-statement method is inconsistent 
with the very assumptions on which depreciation accounting is based. If a 
portion of the original investment in the machine is related to the services of the 
current year, then the rate of return on investment is the relationship between 
the profit for the year and the current depreciation charge. It is not, as currently 
computed, the relationship between net income after depreciation to the total 
cost of the depreciable asset including those portions of the cost applicable to 
other years. 


10 N.A.A. BULLETIN 




















Consider the calculation of rate of return on investment for the project in the 
previous illustration. Using the financial-statement method, the return during 
the first year is $76.19, giving a 7.6 percent rate of return on the investment of 
$1,000. This investment included both the amount considered applicable to the 
current year (the current depreciation of $500) and, also, the amount that would 
be amortized in the following year (the $500 depreciation charge of the second 
year). If one really wanted to compute rate of return by means of the products 
of the accounting process, one should relate income to the depreciation charge, 
as shown in the following equation: 500 (1-+-/) == 576.19, where # is the 
rate of return on investment. In other words, the rate of return on investment— 
# = .1524. Similarly, the rate of return on the $500 investment relating to the 
income of the second year == 500 (1-+-/)? == 576.19, that is, # = .0735. In 
the latter case, the return-on-investment factor was squared since this was the rate 
of return for an investment of $500 for two years. 

It might be argued that, in the first year, surely there is some income applicable 
to the investment not yet amortized and, accordingly, it makes good sense to use 
the total investment in the depreciable asset as the investment base for the income 
realized in the first year. Surely some of the income to be received in subsequent 
years has been earned during the current year. Traditional accounting, however, 
applies a realization criterion stating that no income has been earned until 
realized through sale. Therefore, the income relating to the unamortized cost of 
the depreciable assets will not be recognized until the services of that depreciable 
asset have resulted in sales. So, even though the investment base in the usual 
financial-statement method of computing rate of return relates to the services to 
be derived from the assets in future years, no part of that income is currently 
recognized for accounting purposes. 


Differing Influences upon Choice of Project 


Plant and division managers should know something about the computation of 
rate of return, since it affects their choice about what projects to undertake. A 
plant manager interested in the maximum prosperity of the company should use 
the discounted-cash-flow method since he will find that this method tells which 
of two projects will give the largest accumulation of resources to the company 
over a given period of time. He should compute also the prospective rate of 
return according to the financial-statement method because his performance in 
handling the project will almost certainly be appraised by the financial-statement 
method. He may find, and this is a disturbing prospect, that the project which 
is best for the company (discounted-cash-flow method) is the one that will give 
him the lowest rate of return on investment (financial-statement method). 
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Use of the Two Methods in Choosing Between Projects 





Project A Project B Project C 





Investment at beginning of year 1 $1,000 $1,000 $1,000 

Investment at beginning of year 3 1,000 

Cash inflows at end of year: Year l 576.19 322 315.47 
Year 2 576.19 322 315.47 
Year 3 576.19 322 315.47 
Year 4 576.19 322 315.47 


Total cash at end of year 4 if cash inflows 
are reinvested at 10% per year 1,464.10 1,494.40 1,464.10 


Rate of return according to: 


Discounted-cash-flow method 10% 11% 10% 
Financial- statement method 7.6% 7.2% 6.5% 








EXHIBIT 1 


Consider Projects A and B in Exhibit 1. Project B requires an initial invest- 
ment of $1,000 and results in cash inflows of $322 per year for the following 
four years. Project A is the project discussed in the previous illustrations. To 
make it comparable to the four-year life-span of Project B, it is assumed that a 
second investment in Project A is made at the beginning of the third year, so 
that the cash inflows of $576.19 will continue for four years. Let the “best’’ proj- 
ect be the project that results in the largest accumulation of assets by the end of 
the life of the projects. The cash flows themselves are not enough, however, to 
determine what the total accumulation of assets will be by the end of the fourth 
year; a “reinvestment rate” must also be assumed. ‘This reinvestment rate is the 
rate of interest earned on the cash inflows from the time they are received until 
the end of the fourth year. Assuming a reinvestment rate of ten percent, the 
accumulations of cash by the end of the fourth year will be $1,464.10 for Project 
A and $1,494.40 for Project B. In other words, if Project A is chosen, the 
company will have $464.10 more than its original investment of $1,000 at the 
end of the fourth year, whereas it will have $494.40 more if Project B is chosen. 
Clearly Project B is superior, although, it should be noted, the results depend, in 
part, on the reinvestment rate. If the company were only able to earn four per- 
cent, or less, on its reinvested cash proceeds, then Project A would be the better 
project. This consideration does not indicate any defect in the ensuing remarks 
about the use of the discounted-cash-flow method. This method always assigns 
the highest rate of return on investment to the project giving the largest accumu- 
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lation of cash at the end of the investment period provided not only the cash 
inflows from the project are discounted but also the interest earnings are dis- 
counted as part of the process of determining the rate of return. This discounting 
of the interest earnings on the cash inflows from the project is necessary where, 
as here, the cash inflows from the projects compared cover different periods of 
time. In the following analysis, to keep the arithmetic simple, the interest 
earnings have been ignored in determining the rate of return. 

The results of the discounted-cash-flow method are in agreement about the 
superiority of Project B. Not so the financial-statement method which asserts 
that the return is higher for Project A (7.6%) than for Project B (7.2%). 
Why did Project B, giving the greatest accumulation of assets to the company, 
show a lower rate of return by the financial-statement method than Project A? 
As previously pointed out, the financial-statement method uses the wrong invest- 
ment base—an investment base other than that assumed by the usual accounting 
process. Had the net income of Project A been related to $500 depreciation 
charge in each year and had the net income of Project B been related to the $250 
depreciation charge in each year, the return on investment for Project B would 
have been higher in all years. However, the net income of Project A was related 
to an investment base pertaining to the operations of two years whereas the net 
income of Project B was related to an investment base pertaining to four years. 
Both investment bases were inflated, but the investment base for Project B was 
the more seriously inflated. 

It is evident from this illustration that the financial-statement method favors 
projects having a short life-span. The net income of projects having a longer 
life-span is divided by an investment figure for that longer period. This defect 
of the financial-statement method may be further illustrated by Projects A and 
C of Exhibit 1. Both these projects result in the same total accumulation of cash 
($1,464.10) at the end of the fourth year and both earn the same return on 
investment, according to the discounted-cash-flow method. According to the 
financial-statement method, however, Project A earns a 7.6 percent return on 
investment and this appears to be superior to the 6.5 percent earned by Project C. 
The reason for this false appearance of superiority for Project A is that the net 
income of this project is compared with an investment base relating to the earn- 
ings of only two years, whereas the net income of Project B must show a suitable 
return on an investment base relating to the operations of four years. 

Why is it that a project with a one-year life and a project with an indefinitely 
long life have the same rate of return on investment for both the financial- 
statement method and the discounted-cash-flow method? The reason becomes 
clear when it is remembered that the accounting process relates the income of a 
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particular year to the depreciation charge of that year and the financial-statement 
method then relates the income to the over-all investment in the project. If the 
project has a one-year life, the amount of the depreciation charge and the total 
investment base are identical; in this case, the financial-statement method is not 
inflating the investment base by using the total investment in the project since all 
of this investment is related to the income of that year. As the length of the 
project increases beyond a certain intermediate point, the conflict between de- 
ducting a depreciation charge and then relating the net income to a different 
investment, the over-all investment in the project, gradually disappears. After a 
certain point, the depreciation charge sinks to insignificance. For a project with 
an indefinitely long life, the depreciation charge is negligible, the conflict be- 
tween the deduction of a depreciation charge and the computation of the finan- 
cial-statement rate of return on the total investment base disappears wih the dis- 
appearance of the depreciation charge, and a unanimity between the financial- 
statement method and the discounted-cash-flow method is restored. In between 
these limits, projects are penalized through deducting a depreciation charge and 
then relating the net income to the total investment including the investment 
relating to the income from all the other years of the project. 

Letting &, represent rate of return according to the financial-statement method 
and £4 represent rate of return according to the discounted-cash-flow method, then 


ky = R—C/N =R/C—1/N_ where C represents cost of the 


C asset 
a R rigor wn the annual 
cash inflow 
kg R/C—R/C (1/1 +4)” and N represents the life of 
the asset 


It will be seen that £4 exceeds &, as long as 1/N is greater than R/C (1/1+ 
ka)". When N = 1 and when N = infinity, the two rate of return figures are 
identical. 


Financial-Statement Method No Better on Net Asset Base 


Many companies, in computing rate of return on investment by the financial- 
statement method, do not use the “gross” investment in the depreciable assets 
but, rather, the cost of the depreciable asset less the accumulated allowances 
for depreciation. If cost less allowances for depreciation is the investment base, 
then again there is no assurance that the manager's self-interest will encourage 
him to undertake the project most favorable to the company. The rate of re- 
turn on investment for Projects A and B is summarized in Exhibit 2 on the 
assumption that the allowances for depreciation are deducted in computing the 
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investment base. It is assumed that the balance of the investment at the begin- 
ning of the year is used as the investment base. Thus, for both projects, the 
investment base at the beginning of the first year is $1,000. At the beginning 
of the second year, a $500 allowance for depreciation is deducted from the cost 
of the depreciable asset in Project A so that the net investment base is only 
$500. For Project B, the investment base at the beginning of year 2 is $750, 
since the depreciation charge during the first year was only $250 for this project. 
The other investment figures are computed in the same manner. In the first and 
second years, a higher rate of return on investment will be reported for Project 
A than for Project B, with Project B having a higher rate of return during the 
third and fourth years. Which pattern will make the plant manager look best 
depends in part on his own plans and expectations. Thus, for instance, if he 
hopes to receive a promotion within the next two years, he might be well advised 
to choose Project A as this will give him a higher rate of return in the first two 
years and will, therefore, support his bid for promotion. The fact that Project B 
would look better in the third and fourth years has no relevance if he will have 
moved on to some other job and left the project to his replacement. Indeed, he 
may fear that unfavorable comparisons will be drawn between himself and his 
replacement from the upward trend of the Project B rate-of-return figures after 
his departure. 




















Use of Assets Less Accumulated Allowances for Depreciation as the Investment Base 
Investment base at Net Return on 
Year Project beginning of year income investment 
l Project A $1,000 $76 7.6% 
Project B 1,000 72 7.2 
2 Project A 500 76 15.2 
Project B 750 72 9.6 
3 Project A 1,000 76 7.6 
Project B 500 72 14.4 
4 Project A 500 76 15.2 
Project B 250 72 28.8 
EXHIBIT 2 


These conclusions, by the way, follow whether cost less allowances for depre- 
ciation is taken at the beginning of the year or the average of the beginning 
and closing figures is used as the investment base. In the latter case, the return- 
on-investment figures are as follows: 
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Rate of Return on Investment 


Year Project A Project B 
1 10.1% 8.2% 
2 30.4 11.5 
3 10.1 19.2 
4 30.4 57.6 


Note that, in this case, Project A again appears superior to Project B in the 
first two years and Project B appears superior in the last two years. Again, there 
is the danger that Project A will be chosen in preference to the superior Project B. 

Able arguments have been given for both gross assets as the investment base 
and for the use of cost less the accumulated allowances for deprecation as the 
investment base. Many of these arguments are based on preconceived notions 
about what the pattern of rate of return ought to be. Thus, those who argue for 
the use of gross assets as the investment base point out that, given a constant net 
income, rate of return will rise constantly over the life of the asset if the 
diminishing cost-less-allowance investment base is employed. In opposition to 
this argument, it has been pointed out that income tends to fall over the life of 
a project (obsolescence of product and machinery, more repairs and main- 
tenance, more frequent breakdowns). With declining income, using cost less 
accumulated depreciation will result in a more stable rate of return (Thomas H. 
Casson, “Return on Investment,” The Controller, September 1959, pp. 411-13, 
436-37). Proponents of each investment base ascribe considerable importance 
to a stable rate of return figure over the life of the project. Perhaps this em- 
phasis on stability of rate of return is an attempt to overcome the multiplicity of 
rates of return that result from the fiscal-periods hypothesis. Is the attempt to get 
a stable rate of return for the different years a step in the direction of getting one 
rate of return for a project? If so, it is doomed to failure for the fiscal-periods 
hypothesis will continue to produce multiple rates of return even though the 
method of computing rate of return is chosen in such a way as to attempt to 
stabilize these rates of return. 

Whichever investment base is used, whether before or after deducting ac- 
cumulated allowances for depreciation, it is still the financial-statement method 
that is being employed, and return is still being related to the wrong investment 
base. If the gross investment base is being employed, then the income assigned 
to a particular year is being related to the investment applicable to the income of 
all the years during the life of the project. If cost less accumulated allowances 
for depreciation is being employed, then the income is being related to the in- 
vestment applicable to the income of the current and all future years. The latter 
(cost less accumulated depreciation) does have some advantages. Thus, in the 
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last year of a project's life, the investment base corresponds to the depreciation 
charge and is accordingly the investment base implied by the accounting records. 

The consequence of this relationship is that even though an investment with 
a medium-length life may suffer from unfavorable comparisons with short-range 
projects during its early years, the comparison will become distinctly favorable 
toward the end of its life. Thus Project B which offered a higher rate of return 
than Project A according to the discounted-cash-flow method, always made a 
lower score by the financial-statement method if the gross investment base were 
employed. But if cost less accumulated depreciation serves as the investment base, 
the comparison becomes decidedly favorable for Project B toward the end of its 
life. (See Exhibit 2). These effects are, however, largely fortuitous. Even if 
cost less accumulated depreciation is used for the investment base, the financial- 
statement method still relates income to an investment completely foreign to the 
assumptions underlying the accounting process. 


Conclusions 


Contemporary accounting has been developed for the purpose of allocating 
income to arbitrary calendar periods. It was not primarily designed for the 
calculation of return on investment and cannot play an important role in such a 
calculation, except very imperfectly. Since accounting breaks the income stream 
into amounts assignable to arbitrary calendar periods, the use of such income 
will result in too many rates of return being calculated, and these rates will 
largely depend on the accounting methods employed. Since accounting ignores 
time, as a component in the appraisal, whereas time is vital both for planning 
the future and for evaluating the past, the financial-statement rate of return is 
not a reliable guide in choosing between alternatives. Finally, while the financial- 
statement method purports to employ the products of the accounting process, 
its choice of an investment base is inconsistent with the investment base implied 
by the accounting process. 


Cyd 


JUNE, 1960 17 











S TECHNOLOGICAL improvements 

occur in equipment markets, an 
appraisal of existing models is highly 
advantageous. Aside from the fact 
that presently operating machines may 
not be producing efficiently, there may 
be other merits in acquiring new as- 
sets. A less obvious but equally im- 
portant consideration is the necessity 
for replacement resulting from differ- 
ential costs. 

In analyzing the problem of equip- 
ment replacement through differential 
costs, it is important to be able to 
recognize the costs which remain the 
same under two processes. This is the 
starting point of machine replacement 
analysis. While the first approach 
concerns the initial decision to make 
the replacement, assuming the change 
in equipment is necessary, there is a 
possibility that a lease program may 
be more advantageous than an out- 
right purchase. Therefore, the rent-or- 
buy consideration may also be taken 


Discounting Differential Cost in Machine 
Replacement — An Outline 


by THOMAS N. SPAETH* 


as an inherent part of replacement 
procedures. 

The initial outlay of funds for the 
new equipment less the amount real- 
ized from disposal of the old is here 
designated as net investment, or NI. 
It is likely that the new equipment 
will increase profits due to increased 
production and/or lower operating 
costs. This increase is here called An- 
nual Operating Savings, or O.S. The 
known or expected net investment is 
compared with the known or expected 
annual operating savings in order to 
justify or deny a purchase. The fol- 
lowing example will serve to illustrate 
net investment and annual operating 
savings: 

Machine B has a purchase price of 
$60,000. Machine A, currently in use, 
has a salvage value of $7,500. There- 
fore, the N.I. is $60,000 minus $7,500 
or $52,500. O.S. can be derived from 
the schedule below: 








Annual Costs Machine A  MachineB Annual Operating Savings 
Labor 25,000 15,000 10,000 
Power 1,000 1,000 -0- 
Maintenance 1,000 500 500 

Totals 27,000 16,500 10,500 


The preceding schedule is based on 
the annual expected increase in op- 
erating savings. Granting that OS. 





will remain the same throughout the 
useful life of the new machine, ex- 
pected future savings are not equal, 


*Xavier University Graduate, B.S.B.A., Accounting, Class of 1960. 
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dollar for dollar, with present savings. 
Therefore, it is necessary to discount 
the sum of future annual operating 
savings to their present value. 

Applying this concept to the illus- 
tration and assuming that the savings 
will continue for ten years, the cumu- 
lative present value of O.S. can be 
computed. It is also assumed that a 
10-percent rate of return is required. 
In other words, we are interested in 
the present value of $10,500 received 
annually for 10 years at a discount 
rate of 10 percent. By referring to a 
table of present values, it is found 
that the present value of $1 received 
annually for 10 years at a 10-percent 
discount rate is $6.15. Therefore, 
$64,500 (6.15 & $10,500) is the 
present value of the total O.S. in our 
example. 

If the present value of O.S. is 
greater than N.I., then the purchase 
of the new machine is warranted. By 
comparing N.I. of $52,500 with the 
time-adjusted O.S. of $65,500, the 
conclusion is to make the investment. 

In the computation of differential 
costs, it is necessary to consider depre- 
ciation as a tax deductible item. De- 
preciation of the old machine (before 


Annual Costs — Savings 

Rentals 

Insurance 

Maintenance 

Depreciation tax rate (50%) 
Interest paid tax rate 


Totals 
(* deduction) 
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income taxes) is not an incremental 
cost, because it must be charged off 
even if the alternative machine is pur- 
chased. Depreciation of the new ma- 
chine (before income taxes) is con- 
sidered in N.I. as a separate item. In 
short, depreciation is not considered 
in computing O.S. before income 
taxes. In order to acknowledge the 
tax deduction, the following deduction 
should be made: O.S. before taxes less 
increase in allowable deduction for 
depreciation (the difference between de- 
preciation on old and new machines) 
x< tax rate — net O.S. after taxes. 

Similar to depreciation, the interest 
paid as a result of the investment will 
serve as a ‘tax shield.” Therefore, 
O.S. before taxes must be adjusted in 
a like manner. 

Often when the decision has been 
made that existing equipment must be 
replaced or that additional equipment 
is needed, there is the possibility of 
renting rather than buying. For ex- 
ample: 

Machine A can either be purchased 
for $10,000 or rented for $1,500 per 
year for 10 years. Annual operating 
savings can be computed from the 
following information: 





Rent Buy Differential 
1,500 -0- 1,500 
—0- 100 100* 
—0- 200 200* 
—0- 500* 500 
—0- 25* 25 
1,500 225* 1,725 











The present value of the cumulative 
operating savings after taxes at a rate 
of discount of 15 percent is $8,700. 
(Rounded to nearest $100). Even 
though the illustration is over-simpli- 
fied, it suggests the conclusion that 
the purchase should not be made. 
Note that depreciation and interest 
were again included as a reduction of 
the investment (after taxes), i.e., an 
increase in the differential costs. 





“Many proposals are so obviously 
attractive or so obviously unattractive 
that the decision can be made without 
any calculations at all. It is important 
that the unmeasurable factors of in- 
vestment and rent-or-buy analysis not 
be neglected.” On the other hand, 
an objective comparison of the conse- 
quences of one proposal against an- 
other can be most useful in making an 
unbiased decision. 


1 "Management Accounting,” Robert N. Anthony, Richard D. Irwin, Inc., 1956, p. 411. 
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Why the Discounted-Cash-Flow Method Is 
Better and How I? Works 


by CHARLES W. LENT, JR. 


N° PROGRAM of expansion or investment should be considered acceptable 

unless there is assurance that it will create profits sufficient to provide a 
fair return on the funds required to carry it through. However, although we all 
agree on that premise, this is an area which has received altogether too little 
attention. And there is good reason for this. Even today there are no precise 
standards as to what the rate of return on funds employed ought to be. Ideas 
vary, not only between industries but also among companies in the same indus- 
try. Furthermore, until quite recently, there has been very little progress in 
the development of ways to measure return with any degree of preciseness. So 
long as the results were little more than broad estimates, management has been 
understandably reluctant to place much reliance on them. On the other hand, 
even though we have no absolute standards as to what the return ought to be, 
if we can accurately compare the return on one proposal against the return on 
another, we will have accomplished something worthwhile. 

Generally, there are three steps to take in the process of evaluating a pro- 
posed program. The first is to do a fact-finding job. Bring together all avail- 
able facts, together with reasonable estimates, of sales volumes, selling prices, 
production costs, operating expenses, inventory, cash and capital requirements, 
market data, and other business and economic factors pertinent to the program. 
Second, summarize these facts in such a form that it will enable you to look 
not only at the facts but also at their relationship to one another. Often it can 
be done in terms of estimated annual income, before and after taxes, the 
estimated useful or productive life of the project, and the capital investment or 
costs required. Third, exercise managerial judgment in asking and answering 
these questions: 

1. Considering the business risks involved, is the estimated return 


sufficient, especially when compared to the return on funds pres- 
ently employed? 





CHARLES W. LENT, JR., Charlotte Chapter (Toledo, 1940) is employed by Jack’s 
Cookie Corporation of Charlotte, N. C., as its Controller. Mr. Lent is Past President of 
the Lansing Chapter and previous contributor to the Bulletin. 
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2. Is this the right time to make such an investment in the view of 
developments which may be expected in the near future? 

3. Is the opportunity for return large enough to be attractive when 
considered against all the other available opportunities for invest- 
ment outside of our business? 

Because we are faced with the dilemma of having no absolute guidelines 
on one hand and the need to make an evaluation and a decision on the other, 
the least we can do is to make full use of some techniques which, in varying 
degrees, can help us in evaluating alternate investment opportunities. 


Inadequate Results froin Traditional Evaluation Methods 


One test that management has frequently and traditionally used is the tirae 
period required to pay out the investment. In other words, how soon do we 
get our money back? Let us review briefly how to make this payout calcula- 
tion. First, adjust our profit and loss projection to an after-taxes basis. Then 
add back all noncash costs, such as depreciation on equipment or other 
amortization charges. Finally, divide the result thus obtained into the gross 
investment. The answer is the time period required for pay-off. 

If we have just a single project, a payout calculation may be of some 
assistance, especially if the project has a relatively short-term iife. {f, however, 
the problem is to determine the relative worth of several programs, extreme 
caution with this technique should be exercised, because the result may be 
quite misleading; a return-of-funds calculation simply does not provide an 
adequate basis for discriminating among alternative investment opportunities, 
particularly when each of the projects under consideration has an income- 
producing life of a different period of time. This is because this calculation 
indicates only how long it will take to recover the original outlay of capital. 
There is, obviously, little point in making investments which merely return our 
money, and a payout calculation will not disclose anything regarding the true 
earning power of an investment. In other words, the real worth of an invest- 
ment lies in the measure of the income it will produce after the original invest- 
ment has been returned. And there is no way to determine this from a payout 
figure. 

In order to help us understand this point thoroughly, let us illustrate it with 
a couple of examples. Exhibit 1 displays a picture of three different projects: 
A, B and C, all of which required the same original investment of $125,000. 
The annual income generated, after taxes and before deducting noncash 
charges, is $25,000, for a period of five years for A, for ten years for B and 
for 15 years in the case of C, after which it declines and, finally, disappears. 
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Differences in Rates of Return When Payout Periods Are Equal 





























































































































Thousands Annual Income 

$40 

$35 

$30 

$25 = 4% 

$20 N a 

8 \ Cc > 

$15 A \ \ as 

$10 

$5 

$ 0 
l 5 10 15 20 25 

Years 
Project A Project B Project C 
Original investment $125, 000 $125, 000 $125, 000 
Estimated life of investment 10 years 15 years 25 years 
Payout period $125, 000 5 years 5 years 5 years 
$ 25,000 
Return on Investment 12% 18% 20% 
EXHIBIT 1 


Since this income figure is equal for all the projects in the early years, all have 
the same payout period—five years. Thus, if measured only on a return-of- 
funds basis, all the programs would appear to be equally desirable as invest- 
ments. Actually, as shown on the bottom line, the return on investment ranges 
from 12% for A with a short life, to 20% for C with a much longer life. 
On the surface, this all looks pretty simple, and we might be prompted to 
observe that all we have to do is to look at both the payout period and the 
total estimated life, in order to reach a logical conclusion. As for the data 
presented on Exhibit 1, this is true. But it remains true only so long as all 
the payout periods are equal or, in cases with different payout periods, the 
total income-producing life of the projects are the same. It is a sad fact, 
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though, that these conditions do not usually prevail. More often than not, there 
are differences in both the payout period and the economic life. Under such 
circumstances it is very difficult to evaluate the relative worth of several projects 
on the basis of the payout periods alone. For a specific example, let us look at 
the illustration in Exhibit 2, to see how payout calculations do not serve to 
















































































































































Failure of Payout Payments to Rank Investments in Order of Profitability 
Annual Income 
Thousands 
50 
$50 we 
™ 
$45 ms 
$40 \ 
xX 
$35 N 
$30 a 
B 
$25 \ 
c ‘ 
Nee ss 
$20 \ 
$15 \ 
$10 r 
$5 N 
$ 0 
l 5 10 15 20 25 
Years 
Project A Project B Project C 
Original investment $372,000 $267, 000 $230, 000 
Estimated life of investment 13 years 18 years 25 years 
Average annual profit after taxes $37, 200 $26, 700 $23, 000 
(before depreciation) 
Payout based on average income 10 years 10 years 10 years 
Payout based on actual income 8 years 8.7 years 11.5 years 
Return on investment 5% 8% 8.5% 
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rank investments in order of profitability. In each of the three projects, there 
is a different amount of original investment and a different estimated economic 
life. For purposes of this illustration, the average annual profit after taxes, 
but before depreciation, is calculated to be ten percent of the investment, giving 
an average payout of ten years. The actual payout varies from 8 years on A 
to 11.5 years on C, indicating that Project A is most desirable, since it has the 
shortest investment-return period. Looking further, however, a conventional 
return-on-investment calculation shows a range of from 5 percent on A up to 
8.5 percent on C, indicating an exact reverse order of profitability. 

Thus, recognizing the shortcomings and limitations inherent in the return- 
of-funds-employed method, we can turn our attention to the return-on-invest- 
ment technique. There are various general methods of arriving at the return- 
on-investment answer. Quite different results will be obtained, depending on 
which of these methods we choose to use. We will discuss the method called 
the discounted-cash-flow method because, although there has been a consider- 
able coverage of it in accounting literature, it is not too well understood. “Its 
calculation is based on the amount of investment actually outstanding from 
time to time over the life of the project. The significant point is that funds 
which are to be received at some date in the future cannot be invested today, 
they cannot be invested at all until they are received at some future time, 
and thus they have no earning power until they have been received. For this 
reason, there is a time-value which must be attached to money. In other words, 
a dollar available for investment today is much more valuable than a dollar 
which will become available at some time in the distant future. The dis- 
counted-cash-flow technique lets us apply this same approach to the analysis 
of proposed capital investment projects. 


A Comparison and an Application 


As pointed out earlier, different methods of applying return on investment 
produce different results and, to demonstrate the difference, Exhibit 3 compares 
the results obtained by the three different methods of calculation. The return- 
on-original-investment calculation indicates a 12-percent return on each project. 
Likewise, a return-on-average investment shows a 24-percent return in all cases. 
By these standards, then, there appears to be no difference in the relative merit 
of the three projects. Actually, however, when we apply the discounted-cash- 
flow method of computing return, a startling difference appears, in which there 
is a 24 percent return on Project A, 15.5 percent on B and only 13 percent on 
C. This variation reflects one important difference among the projects, the 
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Comparison of Return-on-Investment Calculations 

Thousands Annual Income 

$40 

$35 

$30 

$25 

$20 

$15 

$10 

$5 

$0 

1 5 10 15 20 25 
Years 
Project A Project B Project C 
Original investment $125, 000 $125, 000 $125, 000 
Estimated life of investment 25 years 25 years 25 years 
Cum. profit after taxes before depr'n. $500, 000 $500, 000 $500, 000 
Average profit-after taxes before depr'n. $ 20,000 $ 20,000 $ 20,000 
Less: Depr'n $125,000 per year $ 5,000 $ 5,000 $ 5,000 
25 years 
Average profit after taxes after depr'n. $ 15,000 $ 15,000 $ 15,000 
Return on original investment $ 15,000 12% 12% 12% 
$125, 9000 
Return on average investment $ 15,000 24% 24% 24% 
$ 62,500 
Return on discounted cash flow method 24% 15.5% 13% 
EXHIBIT 3 


fact that Project A generates a larger share of its total income in the early 
years of its life. In other words, the investor recovers more of his investment 
sooner and, therefore, has it available for re-investment. Only the discounted- 
cash-flow method highlights this very important difference. 

The application of the discounted-cash-flow method is illustrated through a 
simple example shown on Exhibit 4. This example assumes a project which 
has a uniform annual income. Although the application is less complex than 
one involving variable income, the principles remain the same, and similar 
results can be obtained no matter whether the income is level, increasing, de- 
clining, or fluctuating over the life of the project. In the example, the estimated 
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Application of Discounted-Cash-Flow Method in a Situation with Uniform Income 

























































































































Thousands Annual Income 
$30 
$25 
$20 
$15 
$10 
$5 
0 
$ l 5 10 15 20 
Years 
Original investment $93,500 
Estimated life of project 15 years 


Average profit after taxes before depr'n $20, 000 
Payout period (93,000 + $20, 000) 


Return on investment 20 


















Discount Table 











Life of Project 18% 19% 20% 21% 22% 
1 year . 847 - 840 833 . 826 .- 820 
2 years 1.566 1.547 1.528 1.509 1.492 
3 years 2.174 2.140 2.106 2.074 2.042 
4 years 2.690 2.639 2.589 2.540 2.494 
5 years 3.127 3.058 2.991 2.926 2.864 
6 years 3.498 3.410 3.326 3. 3.167 
7 years 3.812 3.706 3.605 3. 3.416 j 
8 years 4.078 3.954 3.837 3 3.619 
9 years 4.301 4.163 4.031 3.786 
10 years 4.490 4.339 4.192 066 3.923 
} 
1l years 4.650 4.487 4.189 4.035 | 
12 years 4. 786 4.611 4.290 4.127 
13 years 4.901 4.715 4. 4.374 4,203 | 
l4 years 4.998 4.802 . 4,444 4.265 | 
15 years 5.081 4.876 : 4.501 4.315 | 
] 
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profit after taxes, but before depreciation, runs along at $20,000 per year 
over the fifteen-year life of the project. First, the return of funds is computed 
in the usual manner by dividing the investment of $93,500 by the average 
profit after taxes. This gives a payout period of 4.68 years. The next step is 
to refer to a standard cumulative discount table. At the bottom of Exhibit 
4 a section from such a table is reproduced. Since the economic life of the 
project is 15 years, refer to the line on the table which is designated 15 years. 
Then move across this line to find the number which is closest to the number 
obtained in the payout calculation. In this case it is 4.675 as against 4.68. The 
percentage figure at the top of the applicable column represents the discounted- 
cash-flow rate of return which, in the case of this example, is 20 percent. 


























Return Calculated by Discounted-Cash-Flow Method 

Thousands $ Thousands $ 

25 00 
20 

15 

10 

5 

0 

10 15 5 10 15 
Years Years 
Annual Repayment of Available Investment Return on 
Year Income Investment for Earnings Outstanding Investment 
1 $20, 000 $ 1,298 $ 18,702 $ 93,510 20% 
2 20, 000 1,558 18, 442 92,212 20% 
3 20,000 1,869 18,131 90, 654 20% 
4 20, 000 2,243 17, 757 88,785 20% 
5 20,000 2,692 17, 308 86, 542 20% 
6 20, 000 3,230 16,770 83,850 20% 
7 20,000 3,876 16,124 80, 620 20% 
8 20, 000 4,651 15,349 76, 744 20% 
9 20,000 5,581 14,419 72,093 20% 
10 20,000 6,698 13, 302 66, 512 20% 
ll 20, 000 8,037 11,963 59,814 20% 
12 20,000 9, 645 10,355 51,777 20% 
13 20,000 11,547 8,426 42,132 20% 
14 20,000 13, 888 6,112 30, 558 20% 
15 _20, 000 16, 670 3, 330 16, 670 20% 
300, 000 93,510 206, 490 -0- 
EXHIBIT 5 
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It is apparent that the discounted-cash-flow technique is merely a means of 
finding the discount rate which, when applied to the anticipated flow of cash 
income over the life of the project, will make the cash flow equal to the amount 
of the original capital outlay. In this example, the expected cash income of 
$20,000 per year over a period of fifteen years, when discounted at 20 percent, 
is worth exactly as much as the original investment of $93,400. Expressing it 
still another way, it may be said that the discounted-cash-flow procedure is 
designed to compute the constant rate of return on the declining balance of 
the original investment over the economic life of the project. 

This is quite clearly demonstrated in Exhibit 5. In the tabulation at the 
bottom, the cash flow of $20,000 per year for fifteen years is shown in the 
first column. It is reasonable that some part of this must be set aside to pay 
back the original investment during the life of the project, as shown in Column 
2. The remainder, show in Column 3, reflects the true earnings of the project. 
The declining balance of the original investment is set up in Column 4, as of 
the beginning of each year. It can be quickly determined that the ratio of 
earnings in Column 3 to outstanding investment in Column 4 is 20 percent for 
each and every year, as indicated in Column 3. The graphs at the top of this 
exhibit show the division of the annual cash flow between repayment of prin- 
cipal and earnings, on the left, and the declining balance of the investment, 
on the right side. 

It is significant in this particular example that the conventional method of 
computing return on investment would have given an answer of 15 percent 
while, if the calculation were based on average investment, the answer would 
have been 30 percent. Throughout this example, we have assumed a zero 
salvage value and straight-line depreciation. 


Assumptions Can Simplify Applications 


In adopting and applying this method in a company, it can be simplified 
greatly by making assumptions at many points, in order to reduce the com- 
plexity of the calculations involved. For the most part, if we do make such 
assumptions carefully, we shall find that the range of possible error thus intro- 
duced is practically negligible, especially when compared with the possibility 
of the degree of error involved in basic estimates of cash income, costs, invest- 
ments, and the life of the project. Standard tables of cumulative discounts are 
available, or we can construct our own. However, the decision to employ the 
discounted-cash-flow method will, no doubt, be made on one or more of the 
following considerations: 
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1. It is the only relatively simple method by which the true rate of 
return offered by an investment opportunity can be determined. 

2. It produces data which are meaningful in relation to those in use 
throughout the financial world in quoting interest rates on bor- 
rowed funds, yields on bonds and for various other purposes. 
Thus, we can make direct comparisons of the projected returns 
on investment to the costs of borrowing money. This is not 
possible with other procedures. 

3. It is the only method which makes allowances for the fact that 
investments may generate income at different times in their lives. 
In this way, it helps discriminate between projects which may 
have increasing, declining, level, or fluctuating incomes. 


In closing, it may be said that, when and if properly applied, the calcula- 
tion of return of and on funds employed is of tremendous value in arriving at 
management decisions and, also, that among the various approaches which 
are available, the advantages of the use of the discounted-cash-flow technique 
are obvious. 





Cyd 
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Determining Kase of Return on Projects by 
Discounted-Cash-Flow Technique 


by ROBERT J. DONACHIE 


"Seppe INVESTMENT for business profits is the very foundation of the free 

enterprise system. In today’s dynamic economic environment, with steady 
increases in technology, the accompanying risk of obsolescence and continually 
tightening competition, the need to invest wisely is more intense than at any time 
in history. This is partly because a growing business climate, while conducive 
to new capital investment, frequently places severe limitations on the funds avail- 
able for such expenditures. Management must, therefore, weigh each anticipated 
expenditure carefully to make sure that available funds are used to best advan- 
tage. Furthermore, it is equally important that funds available not be allowed to 
remain idle if the enterprise is to continue to grow and prosper. 

Capital or money, to be effective, must be employed. Since the investment 
of money involves risk, the question to be answered is—How should available 
funds be employed to obtain maximum advantage for the business enterprise 
with minimum risk? This paper will describe some of the measures, tools or 
devices available to assist management in making this decision. 


Reasons for Capital Investment 


In general, capital investments fall into two categories: some become necessary 
because of replacement of equipment, elimination of hazards, or equipment 
breakdown, etc., the others are made specifically to increase profits. We are not 
concerned here with those which are regarded as necessary for the reasons given, 
since these investments generally must be made even if they do not produce any 
measurable increase in profit. It is, rather, capital expenditures that are made 
to increase profits which are the subject of our concern. Management, in de- 
ciding upon such ventures, must consider the sources of increased profit and the 
ultimate risk involved. 





ROBERT J. DONACHIE, Olean-Bradford Chapter (Elmira Area, 1953), is Assistant Con- 
troller of Clark Bros. Co., a major subsidiary of Dresser Industries, Inc. His current 
assignment includes the development and installation of Accounting and Cost Systems as 
well as supervision of the Data Processing Department. Prior to joining Clark Bros. Co., 
Mr. Donachie was with Corning Glass Works. He is a cum laude graduate of the Uni- 
versity of Scranton, where he earned a B.S. degree in Accounting. Mr. Donachie is a 
previous contributor to the Bulletin and recipient of a Lybrand Silver Medal (1958-1959). 
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Increased profits in general are the result of either savings or increased sales. 

Therefore, the evaluation of new capital expenditures involves three basic steps: 

1. Estimation of economic factors which will contribute to profit, i.e., 
amount of sales increase, potential savings, etc. 


2. Summary of economic data in convenient form for appraisal of the 
proposed venture. This involves establishing yardsticks or uniform 
criteria for evaluating one project versus another. 

3. Exercise of managerial judgment to determine: 

a. Whether the anticipated return is large enough to warrant the 
risk involved. 

b. Whether the investment opportunity is attractive as compared 
with alternative ways of investing. 

c. Whether the timing is right relative to anticipated develop- 
ments in the future. 


Step No. 2 is our chief concern. We shall consider the establishment of the 
yardsticks for measurement of capital investment and why such yardsticks are 


necessary. 


Methods for Calculating Return on Investment 


Profit measurement is the primary motivation for analyzing the potential 
return on a capital investment. Since the generation of profit is contingent upon 
many and diverse factors, a method must be developed which adequately meas- 
ures these factors in their proper perspective for a particular project. Capital 
expenditures, unlike everyday expenditures for supplies, repairs, etc. have a 
significant and long-term effect on company profits. It therefore behooves man- 
agement to weigh each project carefully. 

In the search for more reliable and accurate methods for evaluating capital 
investments, many techniques of determining return on investment have been 
evolved, with varying degrees of accuracy and reliability. To date, one of the 
most satisfactory methods in use is known as the discounted-cash-flow technique. 
To illustrate its advantages, we shall first briefly consider some of the other meth- 
ods in use and their shortcomings as compared with the discounted-cash-flow 
method. 

Pay-back method. This is less a way of determining return on investment 
than return of it. Under this method the prime consideration is the number 
of years required to return the cash to the till. For example, if an investment 
of $20,000 provided annual depreciation of $4,000 and after taxes earnings of 
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$6,000 or a total of $10,000 annuzlly, then the pay-back period would be calcu- 
lated as follows: $20,000 + $10,000 = 2 years. This method does not recog- 
nize that earnings will continue over the life of the project, which may be many 
years. Furthermore, management is not interested in investing funds merely to 
be repaid. It should be noted, however, that pay-back is a good guide for evalu- 
ating how long the risk element of an investment will be a consideration. 


Original-investment method. This is a method by which the average annual 
earnings over the life of the investment are compared with the amount of the 
original investment. This method does not recognize that the investment gradu- 
ally decreases while earnings may vary significantly from year to year. For ex- 
ample, the results obtained under this method for an original investment of 
$20,000 to earn $6,000 annually would be expressed as $6,000 + $20,000, or 
30 percent. 





Average-investment method. By this method annual earnings are compared 
with the average investment to arrive at a rate of return. However, as a guide, 
it still has the same shortcomings as the original-investment method. For ex- 
ample, for an investment of $20,000 to earn $6,000 annually, the calculated rate 
of return would be: earnings $6,000 -- average investment $10,000, or a return 
of 60 percent. The assumption, of course, is that the average investment out- 
standing over the life of a project is Y the original investment. 


a Discounted-cash-flow method. Rather than to affix a precise technical definition 
;- to the discounted-cash-flow technique, let us consider it as a concept or phil- 
J osophy of investment which acknowledges that a dollar invested today will be 


paid off in tomorrow's dollars and that the investment required today to earn 
one dollar in the future is substantially less than one dollar, depending upon the 
length of time of the investment and the interest rate earned. For example, to 
have one dollar available one year from today would only require the investment 


al of $.9433 at 6 percent. (.$9433 x 1.06 = $1.00). From this we can see that, 
- if the amount of the investment is known and the return of cash by year can be 
- predicted, the effective rate of return is the percent or factor which, when ap- 
e. plied to future dollars, will recoup all of the present investment over the entire 
h- life of the project. To raise this illustration to thousands of dollars by moving 
w the decimal point and then to use it in the reverse direction, if we had invested 

$9,433 in a new plant and the projected cash flow for the first year were $10,000, 
- our return on investment would be 6 percent. This is the same as saying that 
- $10,000 received one year from today is sufficient to pay off an investment of 
nt $9,433 made at the present time. As contrasted with the other methods described, 
of the discounted-cash-flow method offers the following advantages: 
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1. Recognizes that a sum of money to be received at some future time 
is worth less than the same sum available today and translates a 
future sum into its equivalent present value. 

2. Bases the calculation of the rate of return on the investment actually 
outstanding from time to time over the life of the project and fully 
considers the cost of a project and the earnings expected from it 
over its entire life. 

3. Places a time value on money by recognizing that funds to be re- 
ceived at some future date cannot be profitably invested until that 
time. 


Hlustration of Discounted-Cash-Flow Computation 


To illustrate the application of the discounted-cash-flow technique, a few ex- 
amples have been developed to show return on investment calculated by the dis- 
counted-cash-flow technique in comparison with return calculated by other meth- 
ods in frequent use. Each of the following situations relates to an investment of 
$240,000 with a 20-year life, depreciated at 12,000 annually, i.e., on a straight- 
line basis with total earnings of $480,000 over the project's life. However, the 
timing of these earnings differs with each case, as noted in the headings of Ex- 
hibit 1. Aside from pay-back—not really a return-on-investment computation— 
the computed rates of return are the same for each project, except for the rates 
computed on a discounted-cash-flow basis. The total earnings and depreciation 
over the entire life of the project are the same from any viewpoint. The only 
difference is one of timing or the rate at which the investment is returned. The 
discounted-cash-flow method recognizes desirability of investing in projects with 
an accelerated return and, as such, gives weight to the decrease in the amount of 
investment outstanding as a result of the accelerated return of funds. 





Comparison Table of Return on Investment 
Investment $240, 000 Life 20 years 





A/Earn. $24000/yr. B/Earn. $60000/yr. C/Earn. $12000/yr. 
uniformly over 20 Syrs. $ 12000/yr. 5 yrs. -$28000/yr. 




















yrs. -Depr. $12000 15 yrs. - Depr. 15 yrs. - Depr. 
Method annually $12000 annually $12000 annually 
Payback 6.6 yrs. 3.3 yrs. 8.0 yrs. 
Rate of Return on Investment: 
1, Discounted cash flow 14. 2% 23. 8% 12. 1% 
2. Original investment 10. 0% 10, 0% 10. 0% 
3. Average investment 20. 0% 20. 0% 20. 0% 
EXHIBIT 1 
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On an original investment basis, the computation in each of the three cases 
plainly is that $480,000 was returned in 20 years on an investment of $240,000. 
This is $24,000 per annum or 10%. On an average investment—half-way be- 
tween $48,000 at the start and zero at the end,—$480,000 was returned in 20 
years on $120,000. The same $24,000 is 20% per annum. However, income is 
to be realized on a different time schedule in each situation, and this the dis- 
counted-cash-flow method of evaluation recognizes. 

Exhibit 2 illustrates the calculation of the return on investment using the 
discounted-cash-flow method for the three economic situations described previ- 
ously. To assist in understanding it, the mechanics of the calculations are given 
below: 


1. Cash flow. The amount shown under this column heading is the 
sum of annual depreciation plus annual earnings for each year of 
the project life. For example, in Situation A the cash flow for 
each year is the same, $12,000 depreciation plus $24,000 earnings 
or a total of $36,000 annually. 


2. Discounted cash flow. From Exhibit 3, the table of present worth, a 
factor or in this case a series of factors is determined which, when 
applied consistently to the cash flow by year over the life of the 
project, results in an amount equal to the original investment. This 
series of factors, of course, represents the present worth of $1 in- 
vested at some determinable interest rate and received at some 
future date. This calculation will not always be exact, as is illus- 
trated by Situation A in Exhibit 2. Using the discount factors for 
12-percent return results in an accumulated cash flow of $272,- 
908, which is more than the total investment. By the same token, 
the discount factors for a 15-percent return result in less than the 
amount required. Therefore, we must interpolate, as described in 
more detail later, to determine the exact percentage of return. 


3. Determining the discount factor. The determination of the dis- 
count factor is largely a matter of trial and error. However, this is 
usually not difficult. Simply scanning the overall cash flow by year 
will usually provide an indication of the factors which, when ap- 
plied, will produce an amount equivalent to the original investment. 
For example, in Situation A, the discount factors selected first were 
for a return of 12 percent. Therefore, the factors used as obtained 
from Exhibit 3 were .942 for the first year, .836 for the second 
year, etc. Application of these factors over the 20-year period re- 
sulted in an amount larger than the investment, which indicates that 
we discounted too heavily. Therefore, we try discounting with a 
lesser factor. 





N.A.A. BULLETIN 














TOO" 
ToO* €00° 
z00° $00° ZTo° 





zT0° 0€0° ¥S0° 

Tz0° 9€0° z90° 60T* 
$zo° €F0° ZL0° €2t° 
Te0* Tso° 80° set" 
6£0° T90° 860° 9sT° 





80’ 20° PIT* Lt" 

6s0" 880°  zeT* s6t* shp* 
€20° 90T* ST* Ezz" eLp* 
060° 9zt* 8zt* ggz* zos* 
TIT’ st* 208’ vez" ees* 





9eT* T8t* Tbe" oze* 99s° 
s9T* L1z* 08z* T9e° TOo9* 
202° 092" sze° LOP* 8e9° 
92° Tte* 8Le° 6sP* LL9° 
9te* 2Le° 6eP" zts* 6TL° 





68e* OVP’ ots* ess* POL 
ost’ ees’ zes* zs9° otL* tts° 
e6s* 6t9° e89° TbL* 66L° T9s* 
TeL* pol 662° ote” pls" pre’ 
z06" st6* 6z6° zbG* 9S6° 16° 


a 


SIZ %8T 4ST S21 %6 %9 oe 


iS} @3¥x JUNOOSTp 10 preTs oy} FF OO'T FO YIAOM JUSSsOIE 


aveX youy uy Zutzunoosta 104Us} OF POTITPON 
BOTqeL 410M JUuesoIg 














JUNE, 1960 











4. 





Interpolating. In Situation A, since the 12-percent discount rate 

produces a result of $272,908 and the 15-percent discount rate re- 

sults in $228,096 over the life of the project, the actual rate of 

return to produce the present worth of $240,000, our original in- 

vestment, must be somewhere in between these two rates. To find 

the exact rate we: 

a. Subtract the smaller number from the larger number: 
$272,908 — 228,096 = $44,812. 

b. Subtract the original investment from the larger number: 
$272,908 — 240,000 = $32,908. 

c. Divide the difference obtained in Step a. by the difference ob- 
tained in Step b. to obtain a percentage of difference: 

$32,908 

$44,812 = 73.4%. 

d. Multiply the percentage of difference obtained in Step c. by 
the difference in the investment rate: 
3% X 73.4% = 2.2%. 

e. Add the answer from Step d. to the lowest investment rate: 
12% + 2.2% = 14.2% — effective rate of return. 








THOUSANDS OF DOLLARS 
AMOUNT OF INVESTMENT OUTSTANDING 


PAY BACK 


























EXHIBIT 4 
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To assist in understanding the results of the computations shown in Exhibit 
2, charts have been prepared to graphically present cash flow on the pay-back 
period as well as return on investment. 

The chart shown as Exhibit 4 indicates the rate of decline in the amount of 
investment outstanding as a function of cash flow for each of the three economic 
situations previously discussed. 

The rate of cash flow over the entire life of the project is graphically indi- 
cated by Exhibit 5. Note that, with the acceleration of cash flow, the ulti- 
mate return on investment increases. 
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EXHIBIT 5 
Reliable Tooi for General Use 


From the description of the discounted-cash-flow technique just given, with 
an analysis of the results produced, it can be seen that this approach to evaluat- 
ing capital expenditures offers management a reliable tool for discriminating 
between alternative proposals. The basic data required is the same as required 
for any other formula for determining return on investment. Potential earnings 
after taxes and annual depreciation must be determined. Having developed this 
data, all that remains is the application of arithmetical calculations previously 
described. The fact that the earnings may vary from year to year or that annual 
depreciation may vary because of accelerated methods employed to gain tax 
advantages, in no way inhibits the use or vitiates the results of the discounted- 
cash-flow formula. 
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Using Payout Calculations 
for Equipment Replacement 
by RICHARD C. GRANT 


+ iw TREMENDOUS industrial expansion, technological advancement, and com- 

plexity of business in recent years has compelled many companies, both 
large and small, to expand their plant and equipment, develop new products 
and revise production methods. The volume and frequency of expenditures for 
capital equipment has compelled the accountant to develop new tools and de- 
vices for control and justification. One of these devices is to use a means of 
reducing business decisions to mathematical presentations. 

These are not generally applicable when the decision relates to plant expan- 
sion. Usual reasons for plant expansion are (1) to install more equipment for 
production of present products, (2) to develop new or related products or (3) 
to go into undeveloped markets with new products. Decisions on matters of 
such significance to a company can rarely be reduced to formulas. There are 
many economic analyses and accounting studies which must be made to assist 
management in reaching conclusions justifying an expansion. The final deci- 
sion will be one primarily of judgment and experience. There are exceptions 
to this view. For example, an oil company should be able to reduce the decision 
of whether to add new stations largely to mathematical computation. Operators 
of chain stores, motels, hotels, etc., can also use mathematical analysis in mak- 
ing expansion decisions. However, a manufacturer of cotton goods who is 
considering entry into the related field of synthetic fibers will find no one 
combination of figures which will take the place of experience and judgment 
in making such a decision because the move involves so many imponderables. 

The problem of replacement of equipment is an entirely different matter. 
This presents an engineering problem, and most engineering problems are 
subject to some type of finite measurement. Let us consider, however, two types 
of replacement and see if this is true of both. The first of these is the replace- 
ment of equipment which is worn out or inoperative because of physical reasons. 
Very little choice exists here and, again, it would seem that mathematical com- 
putation has little to offer. If a power plant goes out of service because of a 
worn out boiler, the first consideration will be to get it back in service. A choice 
may be made between overhauling the boiler or replacing it, but timing will be 
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a more important consideration than cost. If time is not a consideration, the 
advantages of overhaul versus replacement can be reduced to arithmetic and 
probably should be. It is suggested, however, that the main objective is getting 
service resumed and too much time should not be spent in controversial analysis. 

It is in the area of replacement of equipment because it has outlived its 
economic life that the application of mathematical computation comes into its 
own, for equipment has outlived its economic life or becomes obsolete only 
when there is new equipment which will do the job better, meaning cheaper. 
It then becomes necessary to know how much cheaper and whether the resulting 
savings will justify the expenditure for new equipment. A mathematical an- 
alysis which has proven to be very satisfactory in helping our management make 
sound decisions is a four-page Cost and Savings Report. If a request is made 
for the replacement of equipment, an analysis is made comparing the advantages 
of the new equipment over the old. This analysis cites cost savings and economic 
analyses estimating increased profit. There are four basic steps in the prepara- 
tion of this report: 

1. Determine the cash requirement. 

2. Determine increased annual operating profit and annual cash return. 
3. Calculate cash return period. 

4. Determine initial non-recurring expense and obsolescence charges. 

The remainder of this article explains in detail the four basic steps. To help 
understand the basic theme, an example of a completed report for the replace- 
ment of a lathe with one which operates 100 percent faster is shown part by 
part as illustration. The first of the four pages shows the results, as follows for 
the example used: 


COST AND SAVINGS REPORT (Page 1 of 4) 











Proposal: 
Replace present lathe with lathe which will operate 100% faster. 
Summary: 
Estimated cash return period 3.9 Yrs. 
Estimated increase in annual operating profit 
(before taxes) $960.00 
Initial non-recurring expense and obsolescence charge 
(before taxes) $490.00 
Discussion: 


Present lathe is operated approximately six hours per day, 1,260 hours 
per year. Proposed new lathe can do same work in 660 hours per year, 
a saving of 600 hours 
The new lathe will also do better precision work with resulting reduc- 
tion in losses. 

Division Controller 
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The Determination of Cash Requirements 
The figures required for the above summarization are developed on the suc- 
ceeding pages of the report. Cash requirements are fundamental and are the 
concern of the second page. The first item is the cost of the new equipment or 
facility itself, including installation. To this is added non-recurring expense 
such as relocation of present equipment and removal of obsolete equipment. 
The sum of these two figures is the amount to be authorized if the project is 
to be undertaken. Our practice is to add engineering expense at this point. 
Engineering is a continuing expense and is not separately authorized for each 
project. It is, therefore, not a cash outlay but is a part of the total cost and 
may be assigned an amount, although this is not done in the example. The total 
cost of all expenditures is reduced by the taxes on income that are saved by 
the deductible expenditures, the taxes on income saved by the write-off of ob- 
solete equipment, and sale or scrap value of the obsolete facilities. (The detail 
of this computation is made on the final page of the report). The Page 2 
results for the example, as outlined above, are shown as in the statement blow: 
COST AND SAVINGS REPORT (Page 2 of 4) 


1. Cash Requirements Detail 
a. Gross Capital Expenditure 





(Itemize) 
15” Lathe $2,700.00 
Installation 100.00 
Total $2,800.00 


b. Non-Recurring Expense Other 
Than Engineering Expense 





(Itemize) 
Removal of old lathe $15.00 
Repair flooring under lathe 75.00 
Total $ 90.00 
c. Total Amount to Be Authorized (a+-b) $2,890.00 
d. Engineering Expense None 
e. Gross Cash Requirements (c-+-d) $2,890.00 
f. Less: Cash Return on Misc. 
Expense & Obsolescence Charge 
(From Page 4, Item d) 350.00 
g- Net Cash Requirements (e—f) $2,540.00 


Increased Annual Operating Profit and Annual Cash Return 

We now move to a determination of the increased annual operating profit 
and annual cash return. This computation is made on Page 3 of the report. 
The gross savings are determined by a comparison of the cost of present and 
N.4.4. BULLETIN 
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proposed methods, usually comparing the units of output. The following are 
some of the elements of cost that may be affected to achieve a savings: 


Hourly labor Packaging expense 
Salaried personnel Freight and drayage 
Employee benefits Fixed expense 
Utilities Material costs 
Maintenance expense Administrative costs 


In the example we are using, the new piece of equipment operates 100 per- 
cent faster than the replaced equipment. The savings are in direct labor and 
employee benefits. The recurring expense to be included here consists of new 
items caused by the new capital investment. For example, the addition of new 
equipment will usually increase annual maintenance, property taxes, insurance 
and depreciation. In the sample Page 3 below, it will be noted that the figure 
of $960 increase in profit is one of the three figures carried up to Page 1, though 
the analysis below carries on to after-tax profit and annual cash return: 


COST AND SAVINGS REPORT (Page 3 of 4) 
2. Increased Annual Operating Profit & Annual Cash Return 
a. Gross Saving (Itemize) 


Direct labor—600 hours $1.75 $1,050.00 
Fringes—20% 210.00 
Total $1,260.00 
b. Less: Recurring Expense (Itemize) 
Property taxes $ 44.00 
Insurance 20.00 
Depreciation 236.00 
Total $300.00 
c. Increased Profit Before Income Tax 
(a—b) $960.00 
d. Less Income Tax (56%) $538.00 
e. Increased Profit After Income Tax 
(c—d) $422.00 
f. Add: Depreciation Charged $236.00 
g- Total Annual Cash Return (e + f) $658.00 


Tie-in with Summary 

The fourth and final page of the Cost and Savings Report contains two items 
and provides the support for the remaining two figures on the summary sheet 
represented by Page 1. To begin with, the net cash requirement figure of 
$2,540 developed on Page 2 of the report is divided by the annual cash return 
developed on Page 3 to arrive at the cash return period, which turns out to be 
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3.9 years. Items a to c on Page 4 work out—through consideration of expenses 
to be occasioned by the replacement, scrap on the old equipment, and obsoles- 
cence incurred—the amount of $490 which is carried to Page 1. Item d. details 
the amount of cash return which was deducted from gross cash requirements to 
arrive at net cash requirement on Page 2 of the report. Page 4 follows: 
COST AND SAVINGS REPORT (Page 4 of 4) 
3. Cash Return Paid (1 + 2) 2,540 + 658 = 3.9 yrs. 
4. Initial Non-Recurring Expense & Obsolescence Charge 
a. Non-Recurring Expense (Itemize) 





Removal of old lathe $15.00 
Repair flooring under lathe 75.00 
Total $90.00 


b. Obsolescence Charge 
Net Book Value of Facilities (Itemize) 


Original cost of obsolete lathe $1,500.00 
Accrued depreciation 900.00 
Total $600.00 
Less: Sale or Scrap value 200.00 
Net Obsolescence Charge $400.00 
c. Total Initial Non-Recurring Expense & 
Obsolescence Charge (a + b) $490.00 
d. Cash Return From Initial Non-Recurring 
Expense & Obsolescence Charge 
Reduction in taxes from 
initial expense (56%) $ 50.00 
Sale or scrap value of 
obsolete facilities 200.00 
Reduction in taxes from writeoff of 
obsolete facilities (25%) 100.00 
Total Cash Return $350.00 








Workable Procedure 
To some this may seem like an unduly complex procedure. To others, it 


may seem like an unduly complex instruction for a relatively simple procedure. 
However, the procedure is being used by a substantial number of engineers, 
many without accounting training, and no insolvable problems have cropped 
up. The method compels management to think in terms of profit and it also 
compels the accountant to carry out regular programs of performance review to 
confirm that proposed savings are actually achieved. The knowledge that this is 
done puts a positive responsibility for profit on the individual proposing new 
capital expenditures. 


44 N. A.A. BULLETIN 











The Judgment Factor in Capital Planning 


by RICHARD P. CONNELLY 


O” COMPANY started in business 81 years ago as a small shop for the pro- 
duction of bicycles. Today it is classed as a metal fabricator with annual 
sales of about $280,000,000 and 15,000 employees located in 13 plants, together 
with numerous sales offices. With the acquisition of many plants during and 
after World War II and a great increase in the number of products, the com- 
pany decentralized along product lines. Each product division has a manager 
who is held responsible for profit. He is responsible for all phases of his opera- 
tion, including sales, manufacturing, engineering, accounting, and personnel. 
Some product managers are responsible for more than one plant; some are 
responsible for just part of a plant; but in all instances each is fully responsible 
for the profit of his product. f 
We are continually searching for better ways to evaluate expenditure requests 
and to control expenditures, themselves. Many procedures have been adopted 
and frequently revised to solve the basic problems of: 


1. How much money should the corporation spend ? 
2. How should the agreed total be distributed ? 
3. How should the unit total be spent? 


Constant Inflow of Ideas and Proposals 


In our company there are many sources of ideas for new equipment; some of 
them are: 
1. Employee suggestions plan—the company pays $5 to $1,000 for 
acceptable ideas. 
2. Machinery and equipment salesmen. 


3. Employee visits to equipment shows—each visit must result in a 
report on two machines which will reduce cost or improve quality, 
with rough cost of investment and an analysis of return we could 
expect. 

4. Employee visits to plants of other companies, usually as a result of 
a lead on an interesting equipment application. 





RICHARD P, CONNELLY, Milwaukee Chapter, 1957, is a Management Specialist in the 
Management Controls and Operations Analysis Department of the A. O. Smith Corpora- 
tion, Milwaukee, Wisc. Mr. Connelly is a graduate of Xavier University, Cincinnati, Ohio. 
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5. Manufacturing panel—the two division engineers plus staff engi- 
gineers meet monthly for interchange of ideas. They also visit the 
company’s plants. 

6. Plant engineer’s replacement analysis. Utilizing our tabulating 
equipment, we furnish a monthly report which shows the material 
and labor spent for repairs on each machine in our shop. These 
monthly figures are also accumulated by month, showing what each 
machine has cost for repairs for one year-to-date. Repairs to each 
piece of equipment are coded, so that we know what caused the 
need for repair. The categories are normal wear, defective parts, 
design weakness, operational carelessness, or error in adjustment. 
Parts affected or type of repair is also shown in the following cate- 
gories: general overhaul, clutch, brake, motor, electrical controls, 
mechanical, hydraulic or lubrication. This record points out what 
equipment should be examined by the line people and helps to 
make a decision whether the equipment should be rebuilt or re- 
placed. 

7. Profit improvement committees. Each division has a committee 
of six salaried employees. Each month the most effective committee 
of six, with their wives, is given $250 for an evening on the 
company. A three-time winner in a twelve-month period receives 
a company-paid three-day vacation trip to a resort of their choice. 


Proposal Evaluation and Capital Planning 


The chief process engineer and the cost reduction engineer are a team of two 
to review, classify and evaluate all proposals for new equipment. Each capital 
proposal which passes their scrutiny is recorded on a Capital Project Request 
Control Card (Exhibit 1) in duplicate. 

Under our present plan, capital expenditure requests are classified into five 
categories: 

1. NR_ projects—Normal replacements. 
NP projects—New products. 
X  projects—Expansion of plant capacity. 
CR projects—Cost reduction. 
PLI projects—Plant improvement. 


ye wn 


A key feature of our plan is that capital planning within a division will be- 
gin at least one year prior to the fiscal year in which the expenditure will be 
made. To accomplish this, a system is established in each division by which 
periodic reviews are made of capital expenditures which might be required or 
desirable in the succeeding fiscal year. 
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The division completes its proposed capital budget for the succeeding fiscal 
year in the first part of the third fiscal quarter. Priority numbers are assigned 
to each project. The highest priority number is assigned to proposals which 
the division believes will yield the greatest advantage or highest return on in- 
vestment. This annual evaluation is performed in January by a divisional equip- 
ment review board composed of division manager, plant engineer, shop super- 
intendent, and the aforementioned chief process engineer and cost reduction 
engineer. Others may be added. 

The priority assignments are usually influenced favorably if the new equip- 
ment is absolutely necessary to stay in business, or if the return on the investment 
is outstanding. Other considerations include consequences of not buying it, the 
future of the product, possibility of equipment obsolescence and ordinary shop 
judgment. 


How We Regard Replacement Formulas 


Since factors other than the results of a formula computation enter into the 
picture, it would be well to explain the attitude of many of our staff and operat- 
ing personnel toward the use of formulas in machinery and equipment replace- 
ment. 

To those in the shops, it seems so simple that equipment has to be replaced 
before it falls apart. They have known it for many years. They knew it before 
the Machinery and Allied Products Institute. They knew it before Univac. 
But, since it was so simple, they failed to consider that to the top management 
the need for replacement was not nearly so obvious. The shop foreman waved 
his arms and talked in terms of loose gibs, backlash in screws, chatter in spindles, 
and the accountant talked in terms of conservation of working capital, retire- 
ment of indebtedness, return on investment. They could hear each other all 
right but they were not communicating. Besides, they were a little suspicious of 
each other. 

We have seen in the M. A. P. I. replacement formula and in the many adapta- 
tions which have developed from it a new tool with a number of very important 
advantages. These formulas are effective because: 

1. They take factors which the shop can understand, such as the cost 
of overhauling, price of the new equipment and the increased num- 
ber of pieces per hour, and translate them into accounting termi- 
nology, which can be used to sell the need for the equipment. 
(We strongly feel that the forms and formulas should be kept 
simple, and in shop terms.) 
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2. By demanding an orderly and systematic consideration of all factors 
which have a bearing on whether or not a tool should be replaced, 
they make sure that nothing is overlooked in arriving at a decision. 


3. The final document has a certain air about it. It appears to have 
been (and has been) worked out by experts; and it is a well-known 
truth at the shop level of the manufacturing business that what- 
ever is contrived by an expert (ordinary man away from home) 
is ever so much more acceptable than data produced by the regular 
staff, even though it is the same information, paraphrased into 
longer words and artfully bound in hog leather. This approach 
helps se// the request. 


Off-Formula Considerations 


There are also a number of shortcomings which we have encountered, and 
these are worth mentioning. None of the replacement formulas which I have 
seen gives any consideration to the company’s cash position. This factor is 
usually dismissed as another matter altogether. Unfortunately, it is not another 
matter. 

Consider the situation in which the top management personnel of a large 
firm became so infatuated with the M. A. P. I. replacement policy that they 
looked at it as the answer to all problems. Just feed in the information for all 
pieces of equipment and then start buying in the order of greatest advantage. 
They painstakingly analyzed several thousand pieces of equipment and concluded 
that they “could not afford not to” buy $12,000,000 worth of equipment. How- 
ever, to actually do so would have been disastrous. They settled for $2,300,000, 
and ended up with very satisfactory progress. 

The selection of the particular piece of equipment to be replaced is not as 
simple as is sounds. You cannot merely select the one which shows the great- 
est “paper” advantage. For instance, our management believes that a well- 
equipped tool room is essential to the manufacturing business, not only for the 
service it performs but because it is a training institution for mechanical skills 
and future supervision. Yet it is difficult, under most replacement formulas, to 
make a good case for a tool room machine, for reasons which are entirely obvious 
to those who have ever tried to fill in the replacement formulas. 

Another common case which departs from the strictly arithmetical determi- 
nation is one where Machine A shows a much better return than Machine B 
which is on its last legs and, whatever you are making, cannot be made in any 
other way. Obviously, you buy Machine B so that you can continue to ship your 
product. (Sometimes, the selection is a matter of trying to guess which of several 
patients will expire first.) 
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Another area of considerable legitimate difference of opinion lies in the trends 
of the business. It is one thing to carefully work out an analysis based on a 
known work volume which is considered to be fixed and predictable but, in a 
diversified business, such as ours, we have to be flexible. Often, we cannot pre- 
dict our future business in terms of exact numerical values, and the machine 
selection must be made on the basis of guessing where the expenditure will do 
the most good. Call it business sense, intuition, feel of the market or anything 
else you like, the fact is that the prosperous business is one whose management 
guesses right oftener than it guesses wrong. 

An example of the uncertain areas you have to evaluate involves our recent 
acquisition of a 4,000 ton press at a very substantial cost. We manufacture, 
among other things, truck side bars—the channel-shaped members which form 
a truck chassis. We had only one press capable of forming these parts and we 
had customers to whom we were the sole source of supply. These customers 
were concerned over what would happen to them if our one and only press went 
down, and rightly so. We were a little nervous ourselves. In this situation, 
we felt that, while there were certain tangible returns on the investment, such 
as a Moderate increase in business volume, the intangible considerations out- 
weighed anything which could be put on paper in cold figures. If we had not 
provided the necessary equipment to furnish reasonable assurance of continuous 
production, some of our customers might have acquired second sources of supply, 
resulting in loss of business to us. These are the areas in which you must use 
judgment. 

Of all capital expenditure appropriations we issue, not over 40 percent are 
supported by replacement analysis. We use it only if we can get reasonably 
factual data to back up the figures. We would rather use the device where it will 
work and we can defend its mechanics. Where the data is largely intangible, 
we prefer to say so. However, where there are only one or two significant 
variables, we sometimes work out the analysis on two bases, one of them with 
optimistic assumptions, the other with a dimmer outlook. Having both results 
gives us a better clue as to the desirability of the proposition. 

Another consideration is more obvious. The answers yielded by use of re- 
placement formulas are only as good as the data put into them. Our experience 
is that the input can, within limits of a reasonable degree of sincerity, be juggled 
to produce a wide range of answers. Trying to assign numerical values to such 
unknowns as the expected future maintenance of new types of equipment or 
trying to anticipate the degree of market participation which a new product will 
enjoy is, at best, guesswork. I hope that we will not attempt to run our busi- 
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ness too much by computers. A solid knowledge of past performance is more 
reliable here than hazy guesses on the future. 

It is a widely accepted accounting concept that machines become increasingly 
costly to maintain until, finally, the burden is overwhelming. Often, we see such 
examples in formulas which have been worked out for demonstration purposes. 
Surprising as it may seem, we have convinced ourselves on several occasions, 
one of which was a painstaking analysis of over 600 machine tools, that the curve 
is likely to slope in the other direction. Our finding is that during the first year 
of the machine installation, while the “de-bugging” is going on, the ‘‘mainte- 
nance” costs are very high. We find that through the years, except for occasional 
lumps of cost which result from planned major overhauls, we tend to spend less 
and less on the machines, until finally the “old cripples” cost us nothing to 
maintain. Even without benefit of the formula, it becomes obvious that working 
on them would be a fruitless expenditure, similar to giving oxygen to a corpse. 

Our position can be summarized as follows: A formula replacement policy 
is highly desirable because it forces orderly and complete consideration and 
because it presents a picture which can be understood in financially minded 
circles, even though the individuals who finally say “yes” or “no” might not 
recognize a Warner & Swasey, if they found it in their soup. While the replace- 
ment formulas are not perfect and not foolproof, they are by far the best tool 
available to us today. There is little doubt that in the future they will be even 
better, and more widely used. Even if replacement formulas are superseded by 
better methods, they have rendered a distinguished service by calling to the 
attention of industry and its financial supporters the perils of allowing the tools 
of production to become obsolete, which in peacetime can lead to stagnation of 
industry and in wartime to complete disaster. 


Review at the Corporate Level 


The next key feature to our plan is the establishment of a capital budget re- 
view committee composed of the vice president of manufacturing, corporation 
controller and the chief engineer. This committee visits each division during 
the third fiscal quarter and reviews each project as sequenced on the capital 
project control card. 

This review occasionally causes the elimination of certain less desirable proj- 
ects and frequently causes a change in the priority sequence. Sometimes, sub- 
stitutions from a surplus equipment pool are proposed. When the study is com- 
pleted, the committee makes certain that all changes are recorded on both copies 
of the capital project control cards, and returns to the general office with one 
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set of the cards. No commitments have been given to the division, but a tally 
of the cards indicates the total dollars desired. When all visits are completed, 
the committee knows the maximum total desired by all units. It proposes then, 
in total, a preliminary corporate capital budget for the coming fiscal year. Since 
this is done before the development of formal shipment and profit planning, it is 
necessary to apply judgment to the determination of the profit picture. Basically, 
the planning follows these lines: 


Net profit after taxes $10,000,000 
Less — Dividends $3,000,000 

Loan payments 1,000,000 4,000,000 

$ 6,000,000 

Plus — Depreciation 6,000,000 

Maximum available $12,000,000 


The $12,000,000 could be increased by borrowing money or even by float- 
ing stock or bond issues if the incentive is great enough. In actual practice we 
hesitate to use the whole amount because if we do and profits drop we are 
squeezed in to a borrowing situation. Perhaps the limit recommended will be 
$10,000,000 or $11,000,000. Invariably, it will be in excess of the amount to be 
provided by depreciation. 

Whatever the limit, it probably will be less than the total of the requirements 
of all divisions. The next step is to allocate it to the twelve divisions request- 
ing funds. Since we are not only reinvesting the earned depreciation but also 
investing a portion of the profits retained in the business, it is vital that the 
dollars produce a return which will not only equal current yields but also achieve 
the increased return anticipated in our forward planning. With this in mind, 
as well as the return or advantage expressed on the individual control cards, 
the committee removes cards until the divisional requirements equal the agreed 
total. A proposal for total and divisional budgets is submitted to the executive 
vice president for approval. 

Assuming the budgets are approved, the executive vice president gives the 
data and the control cards to the management controls and operations analysis 
department. This department promptly informs the division managers of the 
approved totals, along with advice that the amounts are approved in principle 
only and that the divisions are authorized merely to submit capital projects for 
final consideration. The divisions may also use the approved amounts for their 
formal forward plan for the coming year. This plan is due in the fourth fiscal 
quarter. 
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Appropriation Procedures 


From this point on, the management controls and operations analysis depart- 
ment is the focal point for control of projects, appropriations and actual expendi- 
tures. This department is a part of the staff of the controller and serves the 
executive vice president as a center of information and control of the various 
areas of budget, forecasts, forward plans and actual results concerned with ship- 
ments, profits and capital programs. 

Upon receipt of the approved totals, and coincident with the submission of 
the formal forward plan, the division managers may start to submit specific 
capital project requests for approval. Significant points in the operation of the 
system are: 

First, project request forms, in duplicate, are submitted for all programs of 
expenditures. These forms are originated by the chief engineer of the division, 
processed by the facilities clerk in the accounting department, approved by divi- 
sion manager and forwarded. 

Second, appropriation request forms are submitted for specific items within 
an approved program (project). 

Third, if the project covers just one item, such as a 100-ton press, only one 
approval is required and the form so marked. 

Fourth, a number is assigned (example—289-NR—1), and inclusion in capi- 
tal budget is verified. 


Fifth, if trade-in is involved, the project value equals cash outlay: 








Cash required $ 
Net book value of trade-in 
Capitalization value $ 








Net list price of new asset 
Memo gain or loss 





Lf 





Sixth, where a project or appropriation request pertains to machine tools, 
capital production equipment, plant facilities and buildings housing manu- 
facturing areas, and transportation equipment, or major renovations of any 
of these items, the request is sent first to the machine tool and equipment com- 
mittee. This committee, composed of the facilities purchasing agent, the man- 
ager of the tool division and two staff members of the vice president of manu- 
facturing, evaluates the specific item to see whether the investment is justified and 
whether we are buying the best item at the most attractive price. This group has 
the experience of many years of living among machine tools. Its function is to 
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see to it that we get the best machine at the best price and that the investment 
is justified. In many cases, these individuals go back to the division for more 
information. They might suggest the names of other possible choices. They 
might question the process involved or any other factor which might have a 


bearing on the matter. 











RECORD OF COSTS AND SAVINGS 
ON CAPITAL EXPENDITURE PROJECTS 





DATE 





DESCRIPTION OF PROJECT ‘apPROPRIATION REQUEST FOR NR PROJECTS) 


PROJECT mO. 





bare P Ro. 
or MepRopat ation 
APPROVAL 





ACTUAL NET SAVINGS GAINED TO DATE (Yearly Basis) 
(Unfavorable amounts to be reported in red) 
Wages - Hourly Personnel 
Salaries ~ Salaried Pers mnel 
Employee Benefits and Premium Payments 
Reduction in Scrap 
Maintenance and Repairs 
Other (Explain) 


TOTAL ACTUAL NET SAVINGS (Yearly Basis) 


ACTUAL NET SAVINGS 














ORIGINAL ESTIMATED SAVINGS 





Planned Production Volume per Original Project Request (Yearly Basis) 
Currect Actual Production Volume (Yearly Basis) 





Date Standards were changed (If any) 
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INSTRUCTIONS, 


Dollar amounts for the vertical axis will be determined by the submittor. 





On the chart above, plot (as horizontal lines) the amounts of the original project approval and the 
estimated saving. Then plot the actual accumulated costs and the accumulated savings on this project. 


The scale of the horizontal axis is maried off by month while the vertical axis Is not designated. 
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EXHIBIT 3 


An important function of the committee is to keep posted on all idle equip- 
ment around our plants and to see that such idle equipment is put to use instead 
of purchasing new equipment. It is surprising what can be done in this area 
alone. Sometimes equipment is down-graded. For instance, if a repair shop 
wants a new lathe, the committee might arrange for an old but still serviceable 
machine out of our tool room and purchase a modern machine for the more pre- 
cise work. Or, suppose that our electric motor plant puts in a highly automatic 
setup which frees a number of semi-automatic machines. In such a case, a three 
way exchange might be arranged through which a unit still using strictly manual 
equipment will receive the semi-automatics. 

Seventh, if office equipment is involved, the systems department checks the 
request against a surplus list and considers the suitability of the equipment for 
the application. 

Eighth, projects are reviewed by controller and vice president of manufac- 
turing and approved by executive vice president. 

Ninth, the department controls progress of approvals. 


Reporting 
In addition to the approval sequence described above, there are two follow-up 
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EXHIBIT 3 (Cont'd) 











divisional reports submitted to the management controls and operations analysis 
department: 

1. A Record of Costs and Savings on Capital Expenditure Projects 
(Exhibit 2) is submitted each quarter. This report is significant, not 
only to follow-up approved projects but to guide the capital budget 
review committee in its evaluation of a particular division’s future 
proposals. 

2. Each division submits a Monthly Capital Project Status Report 
(Exhibit 3). This complex form provides the data for the depart- 
ment to analyze and summarize the status of projects and expendi- 
tures. Concise summaries are submitted to the executive vice presi- 
dent. 


Key Features of the System 
To summarize, there are seven key features in our capital expenditure review 
and control system: 


1. Capital planning begins at least one year prior to the fiscal year in 
which the expenditure will be made. 


2. Requirements are recorded on capital project request control cards 
and sequenced as to priority by the division. 
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3. An on-the-spot review is made by the capital budget review com- 
mittee in the third fiscal quarter. 


4. A corporate capital budget is developed and the total is allocated to 
the divisions. 


5. Projects are screened by the machine tool and equipment commit- 
tee which uses replacement formulas as a means of justification. 


6. Control activity is performed by the management controls and 
operations analysis department. 


7. Follow-up reporting is required. 
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Rate-of-Return Verification by Follow-up 
Reporting on a Project Basis by ROBERT K. JAEDICKE 


N THE LAST FEW YEARS, much at- 

tention has been focused on the in- 
vestment-decision process. What should 
the firm do by way of reporting the 
results of these decisions on a histori- 
cal basis? Also, what are the purposes 
to be served by a program of follow- 
up reporting or post-audit of invest- 
ment projects? This article is con- 
cerned with both of these questions. 
By way of reporting, the particular 
concern is with follow-up reporting 
on a project basis. 

One method of reporting the re- 
sults of capital investment is through 
the traditional statement of net in- 
come, computing a rate of return on 
invested capital by relating the re- 
ported net income to some measure of 
investment as taken from the balance 
sheet. Probably every business firm 
does at least this much by way of 
historical reporting. 

There are several problems con- 
nected with this procedure but the one 
basic difficulty is that profit is affected 
by many variables, not just by the in- 
vestment of capital. The effect of 
capital investment is not isolated; it 
is simply one of several variables which 


could cause a change in net income 
from one accounting period to the 
next. Furthermore, the rate of return 
computed by this ‘‘aggregative” ap- 
proach is affected by capital invested 
over several past periods; capital in- 
vested in recent periods may have very 
little weight in the overall rate-of- 
return index. 

A variation of historical profit re- 
porting has recently received much at- 
tention in controlling operating divi- 
sions of a decentralized company on a 
rate-of-return basis. The striking char- 
acteristic of this method of control, as 
opposed to the usual profit control of 
an operating division, is that invest- 
ment is also assigned to the operating 
division and a rate of return is com- 
puted. This rate, much like that dis- 
cussed above, helps to focus attention 
on and thus furnishes some control of 
capital investments. 

Another method of control or fol- 
low-up on capital investments is to re- 
port on the project (or a group of 
projects) instead of reporting on some 
organizational unit. This is a ‘‘micro” 
approach as opposed to a “macro” or 
“aggregative” type of reporting. The 
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focus of attention is on the capital in- 
vestment per se and an attempt is made 
to isolate the effects of the investment. 
The primary emphasis here is to an- 
swer the question, “Did the actual 
performance of the capital acquisition 
live up to the estimate?” If individual 
projects are selected on a time ad- 
justed rate-of-return basis, the post- 
audit or follow-up attempts to verify 
the rating that was calculated for the 
project. 


Objectives of Follow-up 
Reporting on a Project Basis 


It seems that there are at least three 
important advantages or objectives of 
follow-up reporting: 

1. Provide information for deci- 

sion-making. 

2. Serve as a basis for corrective 

action. 


3. Stimulate the realization of 
investment program goals. 


If a reporting system does not ac- 
complish at least one of these objec- 
tives, its value to a company is prob- 
ably low. The three objectives are dis- 
cussed below. 

A system of follow-up reporting 
might provide information which can 
be used to make decisions or lay plans 
for a future period. Information on 
how recent projects have turned out 
may be a real aid in evaluating future 
projects. Companies may have repeti- 
tive investments. For example, the 
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decision may arise every few years as 
to whether a fleet of automobiles 
should be purchased or leased, or a 
program of equipment replacement or 
modernization may have been under- 
taken over a long period of time. 
Certainly, it would help the manage- 
ment in the repeat decision to know 
how past similar projects have worked 
out. Furthermore, even if similar de- 
cisions are not made on a repetitive 
basis, follow-up information may be 
of value. It may be very important 
to calibrate the forecast against the 
results to see whether a particular 
analyst shows a predominant bias to- 
ward over or under-estimating. If this 
is the case, management may wish to 
make adjustments on future analyses 
event though the new projects are 
quite different from past projects. 

A system of follow-up reporting 
may provide information which will 
help pinpoint a bad situation and 
serve as a basis for corrective action. 
If things are not working out as they 
were estimated, perhaps post-audit 
will show that additional “debugging” 
is necessary. It may be that a system 
of reporting and follow-up will be 
necessary to show when the review 
operations can be stopped on a cer- 
tain project. If post-audit shows that 
some projects are not working out as 
expected and corrective action is im- 
possible, this information might also 
be very valuable. It may be that cer- 
tain investments have been put on 
the shelf because these “sour” projects 
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were more favorable on a rate-of-re- 
turn basis when the estimates were 
prepared. If follow-up shows big de- 
viations from the estimates (even if 
corrective action is out of the ques- 
tion), it may be that the opportunity 
rate of return being used by the man- 
agement is too high, that is, manage- 
ment may be keeping projects on the 
shelf which should be undertaken. 
A third objective which may be 
served by a reporting system is to 
stimulate the personnel of the organi- 
zation to keep their eyes on the goal 
and to progress toward this goal. The 
post-audit should serve to remind the 
production and research and develop- 
ment people that the analyses or esti- 
mates were not just a collection of 
useless facts or a guess at what will 
happen in the future. The post-audit 
should help make the estimate a pro- 


Investment—purchase price plus in- 


stallation of the new machine 
Scrap value of the old machine 


Annual labor cost 


Annual product improvement if the 


new machine is purchased 


Annual improvement in safety if 


the new machine is purchased 


Estimated life—10 years 


gram or a goal and challenge the per- 
sonnel to realize this goal. 


Some Problems of Investment 
Follow-up; Assumptions and 
Estimates 


Having set forth the objectives or 
purposes of a program of post-audit 
on a project basis, the important ques- 
tion is, can these objectives be met? 
Even though the objectives are highly 
desirable, there is no justification for 
establishing a reporting system if it 
fails to meet the test of usefulness as 
set forth above. With these standards 
of usefulness in mind, some of the 
important problems connected with 
post-audit will now be discussed. For 
purposes of discussion, the following 
example will be used. The project to 
be evaluated or audited is an equip- 
ment-replacement project. The origi- 
nal estimate was as follows: 


Old Machine New Machine 
$50,000 
$ 1,000 
15,000 10,000 
4,000 
5,000 


Estimated annual volume—100,000 units 


Approximate time adjusted rate of return 25% 


The purpose of the post-audit is to see if the actual rate of return is 


as was estimated, i.e., 25 percent. 
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A basic and important problem en- 
countered in post-audit is that, in or- 
der to verify the rate of return, an 
estimate would have to be made of 
what would have happened if the new 
machine had not been purchased. The 
rate of return (or the payback factor 
for that matter) is calculated by com- 
paring the new process with the old 
process. Consequently, to fully audit 
this rate, the old as well as the new 
process should be audited. The audit 
of the process or machine which was 
not accepted is an estimate in the 
sense that the company has no actual 
experience. There is no reason why 
the company would know more about 
the rejected project one year from the 
date of the estimate than it did when 
the estimate was made. If more infor- 
mation does exist, it must be brought 
into the audit. 

With reference to the example, if 
the labor cost of the new machine 
during the first year of operation turns 
out to be $11,000, a determination 
must be made of whether the $15,000 
annual labor cost of the old machine 
would have changed. If the $1,000 
change in the new machine cost was 
caused by a change in wage rates, the 
$15,000 labor cost of the old machine 
should probably be reviewed and ad- 
justed. If the $1,000 difference re- 
sults from technical difficulties, per- 
haps no adjustment need be made in 
the estimated labor costs of the old 
machine. Note, however, that the cost 
assigned to the old process is an esti- 
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mate; consequently, the “audit” of the 
rate of return is subject to uncertainty 
and error. 

This same problem has other as- 
pects. How can the decline in scrap 
value of $1,000 on the old machine 
be verified? How does the auditor 
confirm that the life of the old ma- 
chine, in fact, would have been 10 
years? If it is not possible to do 
much in the way of review, it is prob- 
ably necessary to assume that the old 
process would have been performed 
according to the original estimate. 
Such an assumption may be very poor 
in a good many instances. At best, the 
resulting post-audit is still very much 
an estimate rather than a certainty 
verification. 

Assurae that the old process would 
have performed according to the orig- 
inal estimate. Given this assumption, 
what are the problems encountered in 
the audit of the new process? With 
reference to the above example, how 
can the amounts assigned to product 
and safety improvement be audited? 
It is probably true that in the case 
of many investment projects, dollar 
amounts are assigned on the basis of 
careful judgment rather than rigorous 
Even if these 
judgment factors are not included, an 
amount, zero, is assigned. How can 
these judgment factors be audited? 
Once again, an important part of the 
audit may be a careful estimate or re- 
view of the analyst’s judgment. Even 
if safety statistics are available, what 


quantitative analysis. 
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is involved in the way of time and 
cost to review these statistics in the 
formation of a judgment as to the 
“actual” rate of return? 

At this point, an interesting ques- 
tion arises. If investment projects are 
subject to post-audit, will this cause 
the analyst to leave out the advantages 
of the new process that are difficult to 
quantify and verify? Such a situation 
would be rather unfortunate; there is 
nothing magic or good about a con- 
servative estimate if it is really an un- 
derstatement, nothing which would 
make an understatement any better 
than overstatement. Any system of 
post-audit must be flexible enough to 
take this difficulty into account. Any 
procedure of post-audit must not sim- 
ply be a process of making tick marks 
but should be a careful, perhaps narra- 
tive, review of what has happened. 

Another important problem is when 
and over what time period the audit 
should be done. Complete vertification 
would require a follow-up on the 
project throughout the economic life. 
This would probably be very costly, 
difficult, and tedious and there may be 
no real advantage to be gained to off- 
set these objections. On the other 
hand, the economic life is a very im- 
portant determinant of the time- 
adjusted rate of return. 

Post-audit may well be most valu- 
able during the “debugging” period. 
The purpose of such an audit is more 
to facilitate complete installation and 





help work out technical problems than 
to verify the return on the project. In 
order to assess the return, it is prob- 
ably necessary to audit at least one 
operating period beyond the date on 
which installation and preliminary 
testing have been completed. 

There is also a problem of who 
should do the audit or follow-up. If 
the audit is used to evaluate the ana- 
lyst, someone other than the analyst 
should probably do (or at least review 
carefully) the work. On the other 
hand, the analyst may be the person 
closest to the project and he may be 
able to do an effective follow-up re- 
port with the least cost and effort. 
This decision may well be very impor- 
tant in the installation of a follow-up 
system. 

If the actual volume re«lized during 
the audit period is different from the 
estimated volume, which should be 
used in judging the rate of return? If 
the actual volume is used (assuming 
a difference), certainly some adjust- 
ment is called for in the original esti- 
mate on the old process. It seems ob- 
vious that the actual volume should 
be used although Terborgh makes a 
fairly strong case for (and seems to 
prefer) using the estimated volume. 
He says that the assumed rate should 
be used because “. . . the question is 
how well he (the analyst) predicted 
the advantages from the project under 
review at the operating rates as- 
sumed.” His primary justification for 


1George Terborgh, Business Investment Policy, Machinery and Allied Products Institute 
& Council for Technological Advancement, Baltimore, 1958 p. 146. 
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this position is that the analyst is fur- 
nished the operating rate by the front 
office so they must share the respon- 
sibility for any error caused thereby. 
This position is good if the audit is 
to be used to evaluate the analyst; for 
most other objectives an audit based 
on actual rates would be more effec- 
tive. If post-audit is used, where will 
the data and information come from? 
Accounting records are generally not 
set up to report on individual proj- 
ects. A special study, using the ac- 
counting records, may be expensive 
and time consuming. Furthermore, 
the problem of isolating the effects of 
a given investment project may make 
follow-up impracticable. What is the 
effect, for example, of the improve- 
ment of one product on the sales of 


other products handled by the com- 
pany? What is the source of this sort 
of data? 


Deficiencies of the Follow-up 
System 

It seems to me that accountants are 
sometimes too quick to advocate fol- 
low-up reporting as an absolute neces- 
sity regardless of what is being re- 
ported on. The important objectives 
that must be met by a program of in- 
vestment follow-up have been set forth 
in some detail. Some of the problems 


in accomplishing these objectives have 
also been described. It is difficult to 
generalize but there are some real 
doubts as to whether the objectives 
can be met, as the following summary 
statements indicate: 


1. Post-audit or follow-up of in- 
vestment projects is not as accu- 
rate a procedure as the word, 
audit, implies. The procedure 
is still filled with estimates, as- 
sumptions and uncertainty. 


. A procedure of follow-up is 
probably most useful as an aid 
in “debugging” the new proc- 
ess, rather than as a goal to the 
production people or as a pro- 
cedure for providing planning 
information about future proj- 
ects. 


. Before a system of follow-up is 
installed, the accountant should 
be quite specific on the objec- 
tives to be met by the system. 
The system is justified only if 
the resulting information is use- 
ful. There is no reason for re- 
porting interesting facts to sat- 
isfy idle curiosity. If the cost 
of the system is high and the 
information of below-average 
usefulness, follow-up on a proj- 
ect basis is not the answer. 


. Certainly post-audit should not 
be used as a substitute for a 
complete and rigorous analysis 
of projects before they are un- 
dertaken. 
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A Glimpse at Practice in Calculating 
and Using Return on Investment 


by JAMES H. MILLER 


—- MANY ARTICLES have dealt with return on investment, manage- 

ment still questions how extensively this concept is actually being used in 
business today. This paper is intended primarily to answer this question by 
presenting the results of a survey of companies rated as well-managed. In 
order to derive the most value from the survey, we will, first, briefly describe 
the methods of calculating return on investment and the business applications 
in which it is used and, secondly, analyze in detail the replies from 127 well- 
managed companies. 


Methods of Calculating Return on Investment 


Payback is calculated by dividing the total investment by the sum of profit 
per year after taxes, plus depreciation. The results are expressed in number of 
years. Advantages: (1) ease of calculation, (2) management can be sure its 
funds are not tied up very long in one venture involving heavy risks and (3) 
during a period of cash stringency, a short payback may be more necessary than 
total profitability. Disadvantages: it does not take into consideration (1) the 
life of the investment and (2) that profits vary from year to year. Payback 
has been primarily used in evaluating new capital. It is still useful as a quick 
check or a guide but does not give adequate information for management to 
make a final decision on how new capital funds should be invested. 


Discounted-cash-flow method has come into prominence only recently for 
use by industry in evaluating capital outlays. In order to calculate return by 
the discounted-cash-flow method, it is necessary to project the profits for each 
year throughout the expected life of the assets purchased. The rate of return 
is the discount percent at which net profit after taxes plus depreciation (for 
the entire life of the asset) discounted yearly, according to present worth, equals 
the project’s cost. Advantages: it takes into consideration (1) the length of 
the project's life, (2) that money is not worth the same in the future as the 
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dollars are today (It values projects with high earnings in early years differ- 
ently than projects with low earnings early and high earnings later in the proj- 
ect’s life.) and (3) it allows one to reflect different depreciation rates which 
change the cash flow. Disadvantages: (1) it is more difficult to calculate than 
any of the other methods and (2) it is useful for projects involving new capi- 
tal expenditures but cannot resolve many of the other problems as discussed 
further on in this article. 


Return on investment formula. The basic formula is as follows: 


Net profit Sales 
i yf ee 
Sales Investment 


Return on investment = 


or 
Return on investment = Percent profit on sales x Capital turnover. 


This formula recognizes that return can be affected by either greater or lesser 
turnover of investment, or by an increase or decrease in profits or sales. Using 
this basic formula there are various ways of calculating return on investment. 
Advantages: (1) it is easy to calculate, (2) it can be used for a greater num- 
ber of applications than any other base and (3) it is more easily understood 
than discounted cash flow. Disadvantages: (1) it does not consider the life 
of the project when evaluating new capital, (2) it does mot discount future 
dollars and (3) it does not take into consideration that profits vary from year 
to year. 

Some comments regarding the different investment bases which are used are 


as follows: 


1. Total assets at book value: 


a. This is the total investment in a business at any time, either by 
owners or creditors; therefore, it may be the more proper base 
on which to check return. 

. Since it is the same as shown in the statements, management’s 
time is not consumed discussing the validity of the base. 


c. It is easier to compare with other companies. 


2. Total assets at original cost: 

a. When measuring internal profit, this is an atempt to iron out 
some of the differences between value of old assets, as com- 
pared with new assets, caused by the use of book value. 

. It doubles up on depreciation to some extent, since cash cre- 
ated by depreciation on assets is still in cash, or has been used 
to purchase other assets. 
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. Total assets at estimated replacement value: 
a. This is another attempt to eliminate differences in value due to 
age of the asset. 
b. Total investment is overstated. 
Replacement values are estimates and are always subject to 
question as to their correctness. 


. Replacement values are difficult and sometimes expensive to 
calculate. 


. Total assets less current liabilities (This is being used as a sepa- 
rate category; however, it can be applied to each of the above.) : 

a. Current liabilities are sometimes deducted because they are a 
normal source of short-time funds for any business, and are 
aot considered a part of the investment base by some man- 
agements. 

. This does lessen the investment base and fails to recognize 
that it is just as important to earn money on the assets avail- 
able through current liabilities as through stockholders’ invest- ~ 
ments or long-term lenders. 


. Net worth: 
a. This investment base is important to owners and is probably 
derived from the measurement of stock value on the earnings 
per share. 


. It again fails to recognize that, to measure profitability or 
management, one must consider how well total investment 
was utilized, not just that portion of it which is provided by 
stockholders. 





Major Uses or Applications of Return on Investment 


Return on investment is not limited to a single application in business. This 
concept has been used successfully in many ways; some of its applications are 
explained here. 


ANALYZING NEW CAPITAL EXPENDITURES BEFORE AND AFTER 


One of the major problems confronting management today is how and when 
new capital should be invested. Future profits of each company depend on 
wise investment decisions today. There are three phases of the problems in 
which return on investment can be used to aid management: 

1. In capital forecasting. The forecast should be prepared and sub- 
mitted by the individual profit centers or divisions, at least for 


one year in advance. Each project should be shown separately with 
a preliminary engineering estimate of its cost and the reason for 
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recommendation. Any project which is recommended as cost sav- 
ings or for additional sales and profit would also include a calcu- 
lation of return on investment. With this forecast, management 
can formulate a realistic plan of action for the future, taking into 
consideration the profits and cash flow expected. 

Prior to committing the company for any expenditure on a proj- 
ect, a formal appropriation request should be submitted to man- 
agement for approval. This request would have a detailed engi- 
neering estimate of cost of the project. The profit center should 
also have made a full study of the return on investment expected 
on the project, if applicable, and include the expected return as 
reason for approval. The estimates of cost and return included 
on the appropriation request should be as nearly accurate as pos- 
sible because management in the profit center should be held 
responsible for meeting these estimates. 

The third phase is checking the performance after a project is 
complete where a cost saving or additional sales and profit were 
indicated. Here again, return on investment is the measuring 
stick. Return was used to sell the project to management, so 
actual return should be compared with the anticipated return indi- 
cated on the appropriation. When profit center management 
knows that actual results of capital expenditures will be com- 
pared with those given on the appropriation request, one can ex- 
pect better estimates on which to approve or reject a project. 


INTERNAL PROFIT MEASUREMENT 


Management recognizes that there are many factors which affect profits and 
that there is no one measure which does not require further analysis; however, 
most agree that the best single yardstick to measure internal performance is 
return on investment. Good internal profit measurement requires that the 
accounting system be designed to properly reflect profits by each profit center. 
Allocations become a problem, and some recommend that corporate manage- 
ment and home office charges should not be allocated to divisions while others 
feel it is necessary to allocate, since failure to do so would likely cause division 
returns to be higher than total corporate figures. Since we are primarily look- 
ing for trends in returns, the failure to allocate home office charges should not 
affect the value of using the return for internal measurement. 


EXTERNAL PROFIT MEASUREMENT 


External profit measurement is an analysis of a company’s performance with 
that of its competitors and other well-managed companies, so it is necessary to 
use assets, as shown in the financial statements, as the investment base. A sim- 
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ple comparison of the company’s return this year with outside companies is 
not adequate; the trend and how this return was earned must be checked. 

In checking trends, we should make a dual comparison for a number of 
years of after tax profit and before tax profit. For these years we should ana- 
lyze how the return was earned. Return is net profit on sales multiplied by 
investment turnover, so we must check each component to determine where 
our return differs from other companies, especially competitors. How does our 
return on sales compare? Check as deeply into the income statements as pos- 
sible to determine why our return differs. Is it the cost of sales, selling expense, 
administrative expense, etc.? In turnover, we should check each classification 
of assets in relation to the volume of sales. Are our inventories in line with 
our sales volume, how about our fixed assets, etc.? One must realize that the 
vertically integrated company would have higher fixed assets in relation to sales 
than the non-vertically integrated company. This should be offset by lower cost 
of sales in relation to sales volume. 

The previous paragraph indicates how valuable such an analysis can be in 
pointing out areas in which improvement is necessary but return is only a tool 
which helps to point out deficiencies and strong points, and it is up to manage- 
ment to take the necessary steps for corrective action. 


SETTING PROPER PROFIT GOALS 


In preparing short and long-range forecasts, how does one determine what 
profit goal is adequate or necessary? If there is any agreement that return on 
investment is the correct measure for internal profit measurement and comparison 
with outside companies, then this must be the same yardstick we use in setting 
our profit goals for the future. As indicated previously, we should have analyzed 
our own and our competitors performances, determined trends and located ex- 
isting differences. It would seem that with this information we already have the 


basis for future planning. 


MEASUREMENT FOR MANAGEMENT INCENTIVE PAYMENTS 


Determining a proper base for incentive payments for management is a very 
difficult problem. The prime motive of each business is making a profit and the 
motive for investing money in business is to obtain a return on the investment. 
Return should be one of the considera:ions for incentive payments; however, 
management should recognize the following objections to weighing this factor 
too heavily: 


1. The effect on profit of external factors beyond management’s con- 
trol. 
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2. Short-run profits (one year as shown in statements) versus long- 
run profits. 
MAKE-OR-BUY DECISIONS 


Make-or-buy decisions often involve additional capital equipment and, if so, 
they should follow the same procedure in analyzing capital expenditures as out- 
lined previously. In many cases, new capital equipment is not involved, but we 
cannot assume that no additional investment is required. We can normally ex- 
pect working capital to increase, and the return should be calculated on the 
additional investment in working capital. 


LEASE-OR-OWN DECISIONS 


Lease-or-own decisions are quite prevalent today, especially in the chain retail 
field. This is another excellent example of the type of situation in which return- 
on-investment concept can be valuable. The cost of leasing, less the cost of own- 
ing, related to the investment necessary, is an excellent tool for management to 
use in deciding whether an investment is more desirable than leasing. 


AS A GUIDE TO INVENTORY VOLUME 


The return on investment formula may be useful in determining volume of in- 
ventory under any of the conditions involving (1) purchases from suppliers on 
which different unit prices are available on different quantities, (2) sales to 
customers which are permanently lost if not serviced from inventory or (3) the 
balancing of production schedules and inventories. The usual formula return is 
modified as follows: 


Return on changein __ Rate of savings or  Purnover of the change 
investment (orin- ~~ profit after tax in average inventory 
ventory ) involved. 

This formula must then be applied to the different possible levels of average 
inventory. To do this with any large number of items would be very time- 
consuming and, since prices and conditions are by no means static, it is ques- 
tionable that it would be economical, except for major items in the inventory. 


AS A GUIDE IN EXTERNAL PRICING 


Pricing problems are continually facing management and, to make proper 
pricing decisions, some yardstick is needed. Since return on investment is con- 
sidered a good measure of management's performance, the proper price would 
be one which yields the return expected of management. It does not mean that 
the final price will always be one which yields the desired return by the firm. 
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This will depend on market conditions at the time the price is established. The 
return on investment may prove helpful to management in some pricing situa- 
tions, such as, for instance: 
1. Pricing new products the price of which is not entirely governed 
by competition. 
2. Pricing present products to cover additional manufacturing costs 
or increased asset replacement cost. 


AS A GUIDE IN INTERNAL PRICING 


It is generally agreed that internal prices should be the same as prices to 
outside markets for items with established selling prices. However, there are 
many items and component parts for which no external prices exist. These are 
the situations in which return on investment calculations aid in proper pricing 
among divisions or profit centers of a company. The price established should 
allow the selling division to earn its normal return on investment. 


ANALYSIS OF INVESTMENTS IN OTHER COMPANIES 


Analysis of investment in other firms may be necessary due to (1) contem- 
plated acquisition and (2) investment of pension, profit sharing or other funds. 
Where acquisitions are contemplated, the calculations of return would be of aid 
in determining the proper price. It should not necessarily be regarded as the 
expected rate for the future, since the management will normally change, at 
least to some degree, after acquisition. When funds are invested in stock of a 
company, prior rates of return can more likely be expected to continue, since 
management is not expected to change. The rate of return on total assets is 
quite important here as a measure of management. An additional calculation of 
the return on net worth is very important, since this is what the investor ex- 
pects to participate in either as dividends or increased value of investment. Re- 
turn on the investment of dividends alone is also important if the prime reason 
for investment is the cash return. 


How Well-Managed Companies Use Return on 
Investment as a Management Tool 


A questionnaire was mailed to 200 companies selected from: 


1. “Manual of Excellently Managed Companies,” published by the 
American Institute of Management. 

2. A list of the 500 largest companies published by Fortune Maga- 
zine. 
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In selecting the companies, an attempt was made to choose a diversified list 
of companies as to size and geographic location. Railroads and public utilities 
were not included. This questionnaire was sent primarily to companies consid- 
ered to have excellent management, in order to determine the extent to which 
better-managed companies use this management tool. Each company was asked 
if it used return on investment in any way. If used at all, it was asked to indi- 
cate the application for which it was used and the method of calculation used 
for each application. 

Replies were received from 127 companies (63.5 percent of companies 
contacted). A summary of responses is tabulated in Exhibit 1. Of this number, 
119 companies reported they used return on investment in one or more ways as 
an analytical tool. The high percent of companies using this tool is not expected 
to be representative of business as a whole but only of well-managed business. 

Analyzing new capital expenditures prior to investment. Of the total com- 
panies replying, 116 use return on investment to evaluate prospective capital 
outlays. It is not surprising to find return on investment being used more widely 
for this purpose than any other, since this was the original reason for the de- 
velopment of the concept. In their analyses, there is a tendency for companies 
to figure investment in more than one way. 

As indicated by Exhibit 1, more companies use payback as a method of cal- 
culation than any other for this application. It is interesting to note that, even 
though 66 companies use payback, only 18 (27.3 percent) use this calculation by 
itself. Of the companies using return for this application 54.3 percent use a 
single calculation, yet only 27.3 percent of those using payback method use it 
alone. This would indicate that most companies use payback either as a quick 
first check or as a second calculation to check another method. 

The most popular method of calculation used alone is return on total assets 
at original cost, with 26 companies using this method alone. Fifteen companies 
use discounted cash flow alone. 

Combinations calculations used included: 

Number of 


companies 
1. Payback and Return on total assets at original cost 18 
2. Payback and Discounted cash flow 11 


3. Payback, Discounted cash flow and Return on total 
assets at original cost 10 


Checking performance after investment of new capital. Although 91.3 per- 
cent of the companies surveyed use return on investment to analyze proposed 
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TABULATION OF RESULTS - RETURN ON INVESTMENT QUESTIONNAIRE 


1. Wumber of Companies included in the Survey 200 
it. Mumber of Companies replying to Questionnaire 127 
itt. Mumber of Companies using return on investment for some application iis 
1¥. The following analysis shows the number of Companies using this concept for each application and the 
calculat used for each i 


Number of 

Companies Number of Companies using 
Using These calculations for each 

RO! for this Application (Refer below for 
i Caiculati 


APPLICATIONS i J 


3. In it Measurement 


%. Totel company profit seasurement 
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12. Analyzation of investments in other compan 


METHODS OF CALCULATING RETURN: 


i. Pay back 
Discounted cash flow 
Return on total assets at original cost 
Return on total assets at book value 
Return on total assets at estimated replacement cost 
Return on total assets at oric!nal cost less current liability 
Return on total assets at book value less current liability 
Return on total assets at replacement cost less current liability 
Return on net worth 
Others 


Referring to the calculations under each application in Item IV, you will note the total calculations are 
greater than the number of Companies stating they use RO! for that application. The reason being many 
Companies make more than one calculation for a single application. The analysis below indicates to what 
extent this is t. 
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investments, only 78.0 percent attempt to follow through and check the actual 
return obtained on these investments and a number of them indicated they are 
just beginning to check performance. This is an application the use of which is 
increasing. Many companies will find it profitable to use return on investment 
and find out whether the returns estimated prior to investment are actually being 
realized. A much higher percentage of companies use a single calculation in 
checking performance than in analyzing an investment before investing. 
Combinations used most often were as follows: 
Number of 
Companies 
. Payback and Return on investment at original cost 9 
. Payback and Discount cash flow 3 
. Payback and Return on investment at book value 3 


. Payback, Discounted cash flow and Return on 
investment at original cost 5 

Internal profit measurement. The survey revealed that 85.4 percent of the 
companies using return on investment for appraising internal profit levels use a 
single calculation. The purpose here is to measure performance of divisions 
of the business, and it is important that the persons responsible for each area 
understand how they are being measured. This is probably one of the most 
important reasons for the use of a single calculation. One company stated that 
it considers return on investment as the best single measure of the performance 
of existing facilities. 

External profit measurement. Return on investment is used by 99 companies 
to compare their company’s performance with that of competitors and other 
well-managed organizations. For this application a large number of companies 
use multiple calculations. 

Combinations of calculations used most often were as follows: 
Number of 
Companies 
. Return on total assets at book value and 
Return on net worth 8 


. Return on total assets at original cost and 
Return on net worth 


. Return on total assets at book value less current 
liabilities and Return on net worth 


. Return on total assets at original cost less current 
liabilities and Return on net worth 4 


It is significant to note that more companies use return on net worth to com- 
pare profits externally than any other method of calculation. Of the 50 com- 
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panies which use net worth as the investment base, only 19 use it as a single cal- 
culation. Most companies apparently consider net worth important but, at the 
same time, recognize the importance of return on total investment. 


Setting proper profit goals. Seventy-six companies indicated that they use re- 
turn on investment for the purpose of setting profit goals. Most companies use 
a single calculation. The companies using multiple calculation do not follow 
any pattern. Although fewer companies use return on investment for this 
application than for internal profit measurement, almost all companies using this 
tool for both, use the same method of calculation for both applications. 


Measurement for management incentive payments. Only 32 companies indi- 
cated that they use return on investment for calculating incentive amounts for 
management personnel; twenty-nine of them use a single calculation. This 
would be expected since individuals should know how they are being measured 
for incentives to be effective and more than one calculation would only confuse 
the issue. The number of companies using return on investment for this appli- 
cation compared to the total companies replying can be misleading since the 
questionnaire did not ask whether the company has a management incentive 


program. 
Make-or-buy and lease-or-own decisions. The usage of return on investment 


follows the same general pattern for both make-or-buy or lease-or-own decisions. 
Seventy-one companies use it for lease-or-own decisions and 64 companies 
use it for make-or-buy decisions. The greater number of companies using re- 
turn on investment for lease-or-own decisions would be expected from the 
sample since some cf the companies surveyed were retailers. 

The use of a single calculation is predominant in both instances. Of the 64 
companies using return on investment for make-or-buy decisions, 44 use a single 
calculation. Fifty-four of the 71 companies using this concept for lease-or-own 
decisions use a single calculation. 

As a guide on inventory volume and in external and internal pricing. Twenty- 
eight companies or 22 percent of those replying use return on investment for 
evaluating inventory size. Only one of the 28 attempts more than one calcula- 
tion. The calculations used were varied. Return on investment is used by 34 
companies in their external pricing. All companies except three use a single 
calculation and the method of calculation is quite varied. Only fifteen companies 
use return on investment to guide them in internal (transfer) pricing; twelve 
of them use a single calculation. Two calculations dominate all others: payback 
is used by six companies and return on total assets at original cost by the same 
number. Again, these statistics may be misleading, since we do not have an 
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indication of the number of companies covered by the survey which have the 


problem of internal pricing. 

Analysis of investments in other companies. There were forty-six companies 
who apply return on investment to their investments in other enterprises. 
Thirty-three of them use a single calculation. Return on net worth is used the 
most often in this type of analysis. Major interest seems to be in the return to 
owners rather than an evaluation of the management and total profitability of 
the company. 

Other investment bases used in calculating return on investment: 

1. Gross investment before depreciation and reserve for bad debts less 
cash, accounts payable and tangible assets. 


Economic value—replacement value adjusted in some cases to 
reflect lower profit potential due to excess operating cost. 

Fixed assets less depreciation plus inventories. 

Return on total assets at original cost less cash and marketable 
securities. 

Return on total assets at book value less current liabilities and ex- 
cess cash. 


Summary 

Modern management has found return-on-investment concept to be an excel- 
lent tool to aid in decision-making. Extensive use of this tool is being made in a 
variety of applications. Although a great deal has been written regarding meth- 
ods of calculating return on investment, there is no one best method; it depends 
to a great extent on the application or the problem management is attempting 
to solve. Discounted cash flow, a relatively new method of calculation, is gain- 
ing wide acceptance, especially in evaluating new capital expenditures. 

A good single investment base for any company should meet the qualifications 
listed below: 

1. The investment base should be consistent from year to year. 

2. The base should be computed in a manner to permit comparisons 
with outside companies. 
The investment base should be simple enough to be readily under- 
stood and it should avoid complicated allocations which are diffi- 
cult to explain or justify, as well as difficult to arrive at clerically. 

The accuracy of the rate of return arrived at depends primarily on the ac- 
curacy of the basic information used in the calculation. Therefore, major em- 
phasis must still be placed on obtaining accurate source information in order 
for rate of return to be of maximum value in aiding management with decision- 
making. 
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Emphasizing Rate of Growth in Rate of Return 


by RICHARD A. WARNE 


ys THE PAST TEN YEARS, the return-on-investment concept has come into its 

own, but the formula for return, as usually presented, lacks certain elements. 
One of these is the flow of time. The question of what rate of return is required 
over the long pull is not answered by the conventional return-on-investment 
analysis. Typically, it is assumed that management has decided what rate of 
return is required. Then the formula is used to explore how this return can be 
achieved. But the hardest question of all is left unanswered—what should the 
return on investment be? 


The Familiar Formula 


The objective of this article is to shed some light on this important question, 
not to answer it categorically. Through exploration of an algebraic approach 
to the problem, perhaps a few significant factors will be introduced which will 
be of help in establishing a return-on-investment goal. To begin with, a re- 
view of the return-on-investment analysis as usually calculated will provide a 
foundation for discussion. 

Return on investment is defined as income divided by investment, i.e., income 
related to the investment required to produce it. Return on investment is also 
the product of the turnover of investment as measured by sales volume and the 
profit margin on sales. These relationships, now quite well known, are given 
here because, in succeeding pages, we are going to use them in a special way. 
Their mathematical form is as follows: 


Sales Income Income 
x = 
Investment Sales Investment 








Return = Turnover x Profit margin = 


Recognizing Growth 


Each of the compared factors can then be analyzed further to implement deci- 
sion-making and control. But note that nowhere is there a provision for giving 
effect to a rate of growth. It is this factor that we wish to introduce into the 
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analysis. In short, what rate of return is required to support a given rate of 
growth? To get at this, we shall assume for the sake of simplicity that investment 
is stockholder’s equity and that income is income after taxes. Thus, the only 
transactions which affect investment are retained earnings (the difference be- 
tween income and dividends) and stock transactions. Extraordinary transactions 
carried through retained earnings rather than through income will be ignored 
in this discussion. 

As a first proposition, growth must be defined. Are we talking about sales 
growth, growth in investment or income growth? In the long run it makes no 
difference. Growth of all three factors must be at approximately the same rate 
or a badly balanced situation must develop. For example, if sales grow at a 
rate of 10 percent annually and investment increases 5 percent each year, the 
turnover of investment will constantly increase. There comes a limit at which it 
can be increased no more. Then the two factors must increase at somewhat the 
same rate. Much the same is true of sales and income, and income and invest- 
ment. 

It should be stated again that we are concerned with the long-range picture. 
The purpose is to determine what rate of return is required to support a given 
growth rate. The conventional return-on-investment analysis can then be used to 
determine the interplay of turnover and profit margin, to achieve and maintain 


the required rate of return. In analyzing growth, the simplest situation is that 
of a firm which pays no dividends and finances all growth internally. Investment 
at the end of any year for such a firm is equal to opening investment plus income 
for the year. 


Symbolically: 
Let: R, == Return on investment in any year n, 
I, = Investment at the end of year 2, 
P.. Income in year ”, and 
r rate of growth. 
Then: Also: 
R, =P, i,= n—-1 +P, 
I, 
That is, investment at the end of the year equals investment at the beginning 
of the year plus income for the year. 


But: I, =1,—, (1+ 1) 
That is, investment at the end of the year equals investment at the beginning 
of the year plus growth in investment for the year. 


78 N. A.A. BULLETIN 





Thus: J, _ , (1 +r) =I,_, + Pp 
Solving for P,,: 

rl, —1 r 
In-s(1+r) ~ 14% 


RATE OF RETURN ON INVESTMENT REQUIRED FOR VARIOUS RATES OF 
GROWTH ASSUMING NO DIVIDENDS AND NO EXTERNAL STOCK FINANCING 





P, 
P.=e.; And: R, =7 = 
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EXHIBIT 1 


How is this result used? Exhibit 1 illustrates the return required to support 
the rate of growth under various assumptions of growth rate. Of what signifi- 
cance is this? Well, it is easier to establish a desired growth rate than it is to 
attribute significance to a rate of return. The latter may not seem to suggest 
action one way or another but growth rates give management something tangible 
on which to establish company policy. Establishing an objective for growth 
would seem to make more sense than establishing a goal for rate of return and 
then making a stab at a growth rate which is compatible with the return goal. 
In addition, growth rates in industry are published statistically and can be 
projected on such factors as population, income, and the like. To summarize 
the data presented in Exhibit 1, the higher the projected rate of growth, the 
higher the requirement for return on investment. 


Recognizing Dividend Policy 


Analyzing rate of return required to support assumed growth rates is il- 
luminating but it is incomplete. Corporations must also pay dividends and, if 
our analysis is to prove of any use, it must take cognizance of this fact. When 
a firm pays dividends, ending stockholders’ equity equals net income less divi- 
dends plus beginning stockholders’ equity. Typically, dividend policy is stated 
as a percent of net income paid out in dividends. Thus let: 


d = percent of net income paid out in dividends. 


JUNE, 1960 





Then: dP, = Dividends 

And: I,_,(1—r) =1,_,— P, — 4P, 
rl, —; = : 

cede “= Ga aFe) 

Again, as in Exhibit 1, various rates of growth and a varying dividend 
policy can be considered to determine the rate of return required under the 
various assumptions. Exhibit 2 illustrates a few possible alternatives. 

Again, it would seem easier to determine corporate dividend policy and 
desired rate of growth than to assume a rate of return and guess at growth and 
dividend policy. Exhibit 2 also begins to illustrate another aspect of this 
analysis, i.e., the exclusion of goals which are obviously unattainable. For ex- 
ample, a ten-percent growth rate might be considered reasonable. Likewise, it 
would seem reasonable to pay out 75 percent of net income in dividends. But 
this would require a 36.4 percent rate of return on stockholders’ equity after 
taxes. A moment's reflection on competitive pressures, government regulation, 
and labor union demands quickly indicates that this goal might prove overly 
ambitious. Even more ludicrous is a goal of a 20 percent growth rate and a 
dividend policy of 75 percent payout. 

One possible solution to this problem is that of company investment expan- 
sion through external stock financing. This is dealt with below. But first, as a 








summary comment on Exhibit 2, it may be said that the higher the rate of 
growth and the higher the dividend payout, the higher the return on investment 
required. 





RATE OF RETURN ON INVESTMENT FOR VARIOUS RATES OF GROWTH 
AND DIVIDEND PAYOUT ASSUMING NO EXTERNAL STOCK FINANCING 
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Recognizing the Effect of External Stock Financing 


If a company expands rapidly, it will probably find itself in need of an ex- 
panded capital. Consequently, it will go to the money market for funds. As the 
following analysis will illustrate, the greater the percentage of growth which is 
financed externally, rather than from retained earnings, the lower the rate of 
return required to finance a given growth rate. Let: 

€ = percentage of growth to be financed externally. 
Since Growth = rl, _, 
Then: I, _, (1 +r) =1,_,+P,—d4P,+ erl,_; 

This proposition may be stated in words as follows: Ending investment equals 
beginning investment plus net income minus dividends plus proceeds from 
sales of stock. Treasury stock transactions have been assumed to be nonexistent 
for this analysis. 

In this case: 


P, = tl,_; (1—e) R, = r(1—e) 


And: 





(i—4) (1—d) (149) 
Exhibit 3 illustrates alternatives under this formula. 
Here again, as in Exhibit 2, certain alternatives are conspicuous by their 
unreasonableness. A 10-percent rate of growth, combined with a dividend pay- 


out rate of 75 percent and external financing of 25 percent, requires a return of 
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27.4 percent, a very ambitious goal over the long run. Perhaps a more reason- 
able goal would be the 10-percent growth rate, a 50-percent dividend payout 
and 25-percent external financing. The extent of external financing would vary 
with how closely controlled the corporation is (indicating less anticipated exter- 
nal financing) and how often and for how much the corporation wishes to enter 
the money market. 


Excluded Problems 

Throughout this discussion, several vital problems have been omitted from 
consideration. This has been by design to keep the analysis simple. Two of 
major importance which deserve comment are the problem of fluctuating price 
levels, particularly inflation, and the possibilities of debt financing. The former 
should be taken into account in arriving at a desired growth rate. Thus, if it 
is assumed that a growth rate of 10 percent in real dollars is required and that 
inflation in the amount of 2 percent each year is present, the growth rate used 
in the formula should be 12 percent. 

The problem of debt financing may also be considered a part of the formula. 
Earlier in the discussion it was pointed out that investment, sales and income 
must grow at about the same rate in the long run to avoid an unbalanced situa- 
tion. The same is true of debt and equity financing. A company cannot continue 


to finance all of its growth through debt financing out of proportion to internally 
generated retained earnings or it will find itself in a “thin” position, that is, at 
a point at which such a large part of its capital structure is debt that additional 
debt will be difficult to incur. 


For an Adequate Return 


The purpose of the formulations offered and illustrated in this paper has 
been to introduce factors of growth, dividend policy and external financing into 
the return-on-investment computations. The more basic thinking is that a cor- 
poration is run for the benefit of its stockholders, that risk is what has produced 
our dynamic economy and that those taking the money risk must be protected 
through return on capital and all of its increments. It is felt the relationship of 
factors presented in Exhibit 3, incorporating the considerations implied in 
growth statistics, corporate dividend policy and the ability of the corporation to 
attract equity capital can be applied to protect the stockholder and yet not price 
the corporation out of the market or lead to short or long-term harmful effects. 
A generous amount of management judgment must be used also. The factors of 
turnover and profit margin may then be utilized to more effectively arrive at a 
method of reaching the return-on-investment goal. 
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How We Base Product Profit Studies on Return 


on Employed Capital 


—— ON EMPLOYED CAPITAL is 

a percentage that measures the 
ratio of profit secured to investment 
required. It is entirely comparable with 
the more familiar return on invest- 
ment except for accounting terminol- 
Ogy in respect to what constitutes the 
investment base, specified later in this 
article. 

First, why is the return on employed 
capital measuring stick used? Essen- 
tially the reply, while not intended to 
indicate that this measurement is the 
answer to all product evaluations prob- 
lems, is because it reveals the basics of 
profit contribution in a more complete 
manner than other measuring devices, 
i.e., cost, profit on sales, profit per ma- 
chine hour, etc., can possible accomp- 
lish. It is the measuring of turnover 


Return on employed capital 


The first component is readily 
recognized as our most common profit 
measuring device, percent profit on 
sales. The second is the element of 
turnover, here expressed as the num- 
ber of times that sales ‘‘multiply” em- 


ployed capital. The fact that we can 


by VICTOR SCHMIDT 


that makes return on employed capital 
more than other profit 
evaluatory techniques. The word is 
used in many connotations in account- 
ing or financial technical jargon, but 
the most simple definition that meets 
the situation under discussion is, 
“velocity.” Without this measurement 
we tend to ignore the fact that the 
faster we can convert assets of the 
business from such unliquid states as 


complete 


plant, machinery, material, inventory, 
receivables, or the more often we can 
convert these assets to the liquid form 
we call cash, the greater will be our 
return on investment. Simply consid- 
ering the relationship of return to in- 
vestment shortcuts this feature. How- 
now familiar expanded 
definition expresses both the return 
and turnover components: 


ever, the 


__ profit “ sales 


sales employed capital 
abbreviate the formula should never 
cause us to lose sight that a return 
on employed capital percentage can al- 
ways be obtained by multiplying per- 
cent profit on sales by rate of em- 





ployed capital turnover. This is basic. 
From it, we begin to appreciate that 
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profit contribution is not just a func- 
tion of percentage on sales, that a low 
gross profit on sales combined with a 
high turnover can often surpass the 
contribution of a high gross profit on 
sales if the latter's turnover is unfavor- 
able enough. In retail merchandising 
these principles are never ignored. The 
average merchant cannot afford to ig- 
nore them. In a large diversified manu- 
facturing enterprise, we tend to forget 
them because of our specialization of 
tasks. A sales manager has the respon- 
sibility for two important elements af- 
fecting the formula, price and volume, 
but he is not held accountable for the 
other two, cost and capital. Those are 
in the province of manufacturing. Un- 
fortunately, turnover, which is volume 
related to capital, suffers in attention 
from divided responsibility. 


Allocations of Capital to 
Products 


In our presentation employed capi- 
tal consists at present of: 


1. Plant and machinery, includ- 
ing budgeted shares of capital 
tied up in services such 
as utilities, maintenance and 
plant administration. 


. Inventories of raw material, 
work-in-process, and finished 
goods in amounts based on 
average experience. 


. Accounts receivable valued at 
actual selling prices aged on 
average experience. 


How we relate cost to capital, as a 
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step in determining product rate of 
return is both analogous and related 
to the development of machine hour 
charging rates for costing purposes. 
By this method the accountant collects, 
first, the budgeted variable cost di- 
rectly associated with the machine cen- 
ter and then the fixed budgeted 
amounts for expenses, both those di- 
rectly associated with the operation, 
and those to be absorbed by all opera- 
tions. He expresses his total of costs 
as the function of the number of 
hours the machine is budgeted to run. 

Employed capital charging rate for 
physical assets values is developed in 
much the same way. The capital fig- 
ure for production equipment is 
known. The capital invested in the 
land and buildings is allocated to the 
equipment, generally on a square-foot- 
of-occupancy basis. Capital invested in 
services, such as utilities and mainte- 
nance, is assigned to productive opera- 
tion on the same basis as the machines 
are budgeted to use the service. Finally, 
capital invested in plant staff office 
space and facilities is allocated to the 
machine center upon a basis consistent 
with the method used to distribute the 
budgeted expenses involved in the 
particular staff departments to ma- 
chines. After the analyst has thus col- 
lected the total plant and property 
capital dollars to the production cen- 
ter, the amount is divided by the 
budgeted hours of operation to arrive 
at an employed capital charging rate 
per machine hour. Once developed it is 
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a simple task to apply the charging 
rates to a product for which the cost of 
manufacture has been calculated. Every 
operation is “capitalized” by multiply- 
ing the hours of charged machine time 
required at each processing stage by its 
employed capital charging rate. 

The assignment of employed capital 
values to products for inventories and 
accounts receivable is quite straightfor- 
ward. A determination of average 
aging must be made; once determined 
the inventory or receivable age is re- 
lated to the period of a year in terms 
of percent. For instance, assume that 
past experience dictated the wisdom 
of using two weeks as the average age 
of all inventories and accounts receiv- 
ables. Two weeks related to fifty-two 
weeks equals 3.85 percent. This is ap- 
plied to appropriate bases. For raw 
materials employed capital, the analyst 
may calculate 3.85 percent of the raw 
material cost, for in-process and fin- 
ished goods 3.85 percent of the total 
cost, for accounts receivable 3.85 per- 
cent of the selling price minus dis- 
counts. In actual practice, ages of each 
element will vary and the percentage 
applied to reach an answer for each 
and as applied to products will not be 
quite as simple as this explanation 
might be taken to indicate. 


Return Analyses Developed 


Product profit analyses using return 
on employed capital are prepared in 
response to requests from: 
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1. The marketing department for 
use in evaluating product 
prices. 


2. The manufacturing depart- 
ment to evaluate manufactur- 
ing method, material or proc- 
ess alternatives. 


Since we evaluate prices for finished 
or completed products upon the basis 
of producing cost plus transferred 
manufactured materials at market 
prices, studies prepared for the mar- 
keting department customarily empha- 
size the return on employed capital in 
conversion. Gross profit from convert- 
ing is related to employed capital in 
this process and prices are recom- 
mended for the consideration of a 
sales manager upon the same basis as 
exists for competitors who must buy 
their materials in the open market. 

This is not to say that the aspect of 
profit on manufactured materials or 
return on employed capital for the en- 
tire manufacturing process is neg- 
lected. For evaluation of two or more 
process alternatives for the same prod- 
uct, because use of market price for 
manufactured materials does not com- 
pare materials fairly for this purpose, 
most of those types of analysis will 
use product costs which value trans- 
ferred manufactured materials at com- 
pany-wide costs to produce. By using 
cost and employed capital for all prior 
manufacturing stages, the end product 
can be evaluated without the some- 
times distorting influence from irregu- 
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larities in market prices for manufac- 
tured materials in it. And, since almost 
every process alternative ultimately 
must come to a conclusion in the form 
of a marketing pricing decision, we 
can eventually prepare our studies 
both ways, one with material at mar- 
ket showing the return on converting 
employed capital, the other with ma- 
terial at cost showing the return on 
company employed capital. 
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In making the employed capital cal- 
culations for product or process al- 
ternatives, an attempt is made to pre- 
pare each so that the basis of compari- 
son between choices is consistent. At 
the present time, differences between 
plants, age of equipment, and meth- 
ods used to acquire assets complicate 
the picture. Where these may tend to 
distort the answers reported, the re- 
sults are so qualified. 
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Alternative Asset Bases for 
Return -on-Capital-Employed Computations 
by ERNEST U. WIDMER* 


ANY DIFFERENCES exist in prac- 

tices for determining the dollar 
value for capital in computing return- 
on-capital-employed ratios. There are 
persuasive reasons for the differences 
in most cases. The use made of the 
return ratio is all important in this 
decision. 


Fixed Assets 

Fixed assets are always included. 
However, the variety here is in the 
basis on which they are stated. Three 


kinds of “bases” are used rather wide- 
ly for the fixed assets. These are: 
1. Cost less depreciation re- 
serves, or net capital. 
2. Original cost, or initial 
capital. 
3. Replacement value. 
Average net capital is also used as 
a base. The following passages set 
commonly recognized advantages and 
disadvantages of these alternatives 
side by side. 


COST LESS DEPRECIATION RESERVES 


Advantages 

1. Management prefers using the 
net figure because the dollars 
for it do appear on the finan- 
cial statements and use of net 
amount produces the best 
looking ratio. (Most will ad- 
mit that the use of net fixed 
assets understates total cap- 
ital.) 

2. The use of the net figure 
avoids the duplication of 
values, because reserve dol- 
lars are reflected in other as- 
sets. 


3. The amount paid for a fixed 
asset should be regarded as a 
prepaid cost and charged 
over the years during which 
production is expected. Hence 
a declining balance should 


Disadvantages 

1. , The use of the net figure pro- 
duces distortions that make 
the resulting ratios useless for 
management guidance. 

2. Net fixed assets do not serve 
well as bases for ratios to be 
used to compare one period 
with another. 

3. Using net fixed assets in the 
base leads to many procedural 
complications which bring 
challenges by those who pre- 
fer another method when the 
results are under discussion. 

4. The net figure does not pro- 
vide for the replacement of 
assets in any pricing formula 
which may be developed from 
return-on-investment computa- 
tions. 


*Traveling Auditor, Chesapeake & Potomac Telephone Co. of Virginia, Richmond, Vir- 


ginia. 
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be used for statements of cap- 
ital assets. 

If depreciation is not ex- 
cluded from the asset base, it 
is necessary to make cost and 
profit adjustments in deter- 
mining the return ratio, due 
to the effect of the varying 
ages of the fixed assets. 


The net asset figure gives a 
better answer at company 
level because the depreciation 
recovered in sales is reflected 
in current assets or in other 
fixed assets. (See also Item 2 
above. ) 


ORIGINAL COST 


Advantages 


Original cost is closer to re- 
placement value than cost less 
depreciation. 

It reflects a mixture of like 
items purchased at different 
times and, thereby, equalizes 
facility values in the return 
ratios developed for units or 
products of a company. (Per- 
sonally, I argue with this be- 
cause the results are left to 
chance. ) 

The original cost method is 
very useful in comparing one 
period with another. 

At original costs, the assets 
of one plant may be compared 
with assets of another plant 
with different depreciation 
procedures. 

Original costs should be used 
since fixed assets are to be 
used to produce income dur- 
ing their entire life, i.e., their 
full cost should be used in 
the computation of the ratio 


1. 


Disadvantages 
Original cost “mixtures” can 
cause substantial differences in 
the results of departments or 
units. 
If original costs are used to 
underlie return on capital for 
pricing, no funds are provided 
for the higher cost of replac- 
ing assets. Original or book 
costs are useful only in esti- 
mating future costs. 
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until they are retired. The re- 
serve should be looked upon 
only as provision to protect 
the original investment. 


REPLACEMENT 


Advantages 

1. The use of fixed assets at 
current replacement cost is 
necessary to develop prices 
which will provide funds for 
replacing the assets. Compu- 
tations based on these higher 
figures are needed to avoid 
the bankrupting effect of at- 
trition brought on by infla- 
tion. 

2. Management is given a more 
realistic figure for judging the 
results better under today's 
economic climate if the re- 
turn ratio developed is based 
on replacement costs. 


Current Assets 

Let us step over to the current asset 
portion of the base for return-on-cap- 
ital-employed calculations. Difference 
in the practice of valuing the current 
assets included in capital employed 
are less marked. 

Gross accounts receivable at book 
dollars are used and, if apportioned 
to company units, this is ordinarily 
on the basis of sales. When appropri- 
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VALUE 
Disadvantages 
1. An overstatement occurs. For 
this reason, original costs are 
better to use because fixed 
assets are replaced on a rota- 
tion basis and the new assets 
at current prices bring the 
average of the original costs 
closer to replacement costs. 
2. Replacement value should not 
be used because operating costs 
on older facilities generally 
are higher and they produce 
less than the new equipment, 
thus equalizing costs. In this 
connection there are probably 
cases of adjusting production 
costs on old equipment. Such 
adjustments are usually difh- 
cult because operating effi- 
ciency, maintenance and de- 
preciation must be considered. 
3. Replacement value overstates 
capital in relation to costs 
which are reflected in the 
profits. 


ate, adjustments are made for special 
credit term amounts. Market values or 
standard costs are mostly used for in- 
ventories instead of the “‘lifo” values 
applied in many published financial 
statements. The amounts are then ap- 
portioned to units on average usage 
figures or on the basis of processed 
items. Cash is sometimes adjusted 
downward to exclude amounts on 
hand in anticipation of major expan- 
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sion or other extraneous purpose. Very 
often, however, all cash is included 
in total assets so that its penalizing 
effect (in lowering the return ratio) 
will result in special efforts to put it 
to work in producing profits. 


. .- And Liabilities 

We come now to the question of 
deducting current liabilities from the 
fixed and current assets to arrive at 
capital employed. The majority opin- 
ion is that the deduction of current 
liabilities destroys the effectiveness of 
the ratio as a measurement of profit 
because all assets, regardless of source, 
should be used with equal effective- 
ness in promoting profitability of oper- 
ations. 


Applications Must Consider 
Circumstances 

The views presented on capital 
base alternatives are broad in char- 
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acter. Specific decisions as to the base 
to use should be made with the under- 
standing of what is implied by the 
capital amount used. The allocation . 
of the base to company units or de- 
partments must be tailor-made. There 
is no one basis of allocation for each 
asset which is proper every time. 

For meaningful trends the base 
should be developed consistently. 
When the total assets fluctuate during 
the year, due to seasonal ups and 
downs, it is more reliable to use aver- 
age assets than end of year assets. This 
is important for units below the com- 
pany level because managers will play 
for the best score. If they know the 
assets on a given date will be used, 
they will try to see that the assets 
charged to their unit will be at the 
lowest point on that date. The result 
would be a false picture and one which 
would likely be costly to the company. 
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EDITORIAL NOTE 


Extreme current and continuing interest centers around the topic of 
return on investment. The favorable reception accorded N.A.A. Research 
Report No. 35, "Return on Capital as a Guide to Managerial Deci- 
sions," dated December |, 1959, underscores this interest, as evidenced 
not only on the part of N.A.A. members but also by calls for copies of 
the report from general accounting, business and educational circles. 

The contents of this issue of Section | of the Bulletin represents 
one more facet of this interest, a group of articles which illustrate, 
among other things, that return on investment stands out prominently 
as a topic to which N.A.A. authors are addressing themselves. These 
articles are presented here with the thought, basic to N.A.A. publica- 
tions policy, that a concern on the part of authors reflects a concern 
on the part of the membership as a whole. 

The use of return on investment which receives major attention in 
these articles is one to which a portion of the research report was also 
addressed, i.e., use of rate of return to evaluate or rank capital outlay 
proposals, nor will it be missed that the discounted-cash-flow method of 
application is emphasized by a number of authors. However, it will 
be noted also that one article reports upon a survey of extent of use of 
return-on-investment information by application and type of calculation 
and that others deal with special matters related to determination and 
employment of the return. 

Individually authored and reflecting some directions of current 
thinking, the articles in this issue are neither wholly similar nor wholly 
dissimilar. Several “lessons” recur, perhaps beneficially, inasmuch as 
newer concepts make their impress by repeated definition and illustra- 
tion. On the other hand, each author approaches and treats the topic 
somewhat differently as to background assumptions and matters which 
he especially wishes to explain and illustrate. 
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